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PREFACE 



:ecogni/ing the eMireme financial pressures facing many colleges 
universiiies in 1976, the EDUCOM Spring 1976 Conference 
sed on implementmg cosi=effective information systems now. In 
r to tackle some of the tough decisions facing fTianagement in our 
tutions of higher education, we must take advantage of available 
puting lechnoiogy. However, we must at the same time demand a 
t accounting of the costs and benefits of using that technoiogy 
1 management. 

leparting from previous conference themes, the Spring 1976 
JCOM Conference focused almost entirely on management use of 
puting with an emphasis on evaiuation of costs and benefits of the 
ication of computing In management information systems. Format 
ie CorTference was also different Conferees explored nine topics In 
h by participating in a set of sequential sessions of seminars 
>ted fo separate aspects of the genera! topic. This Proceedings is 
d on reports from the seminars as well as the keynote address^ 
redit ^For the naw theme and forfriat goes to James C, Emery. 
JCOM Vice Pffesident and Executive Director of the Planning 
neii on CofBputing In iducation and Research, who served as 
ference Chajrp/ian, On behalf of all of the more than 200 
erence participants, 1 thank Jim for the fine conference plan and 
lien t set! af serninars. 

Joe B. Wyatt 
President, EDUCOM 
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PREFACE 



Recognizing the eMireme financial pressures facing many colleges 
and universiiies in 1976, the EDUCOM Spring 1976 Conference 
focused on implcmentmg cosi=effective information systems now. In 
order to tackle some of the tough decisions facing management in our 
institutions of higher education, we must take advantage of available 
cornputing lechnology. However, we must at the same time demand a 
strict accounting of the costs and benefits of using that technology 
from managements 

Departing from previous conference themes, the Spring 1976 
EDUCOM Conference focused almost entirely on management use of 
computing with an emphasis on evaluation of cosis and benefits of the 
application of computing In management information systems. Format 
of the Conference was also different Conferees explored nine topics in 
depth by participating in a set of sequential sessions of seminars 
devoted fo separate aspects of the general topic. This Proceedings is 
based on reports from the seminars as well as the keynote address^ 

Credit ^for the naw theme and forfriat goes to James C, Emery. 
iDUCOM Vice Pffesident and Executive Director of the Planning 
Council on Cc^sBputing In iducation and Research, who served as 
Conference Chajrman, On behalf of all of the more than 200 
conference partic^/Mamts, 1 thank Jim for the fine conference pfari and 
excellent set of s^^fninars. 

Joe B. Wyatt 
President, EDUCOM 
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development, much of which is largely obscured from management* 
Many other serious issues must also be considered in order to exploit 
this very attractive technology. No college or university can be 
obi'ivio'JS to the problems and opportunities presented by mmi- 
computers, Participdnts in the workshop on minicomputers, led by Jack 
McCred^t^ Cai negie-Mellon University, explored such issues as control 
of their acquisition, hidden costs of software development and 
operation, the power and limitations of minicomputers, and the role of 
rninicomputers in a distributed system. These issues are summarized in 
chapter four. 

Another vital area in an overall program ot dealing with computing 
in a university is pricing and budgeting of computing services. Some 
universities treat computing as a free good (in the manner of an 
academic library), while others chafge for ail computing services on a 
full cost basis. In this period of tight budgets, institutions have been 
reviewing their pricing structures as a means of controlling costs and 
motivating greater efficiency. In a network environment, the way 
institutions budget for and allocate computing resources becomes 
cruciai, because market mechanisms provide the primary nneans of 
governing access to network resources. Chapter five covers a number of 
these issues: objectives of pricmg policies, cost versus price, cost 
accounting methods, alternative pricing schemes, alternative budgeting 
schemes, management control considerations, and measurement of 
results achieved. Workshop leader Carl Palmer, U,S, General Accounting 
Office, contributed this paper. 

A growing number of universities are beginning to use computer- 
based managament aids to assist in administrative decision making. 
Once university officers look at the consequences of alternative 
decisions and try to predict the likely results of those alternatives, they 
very often must use the computer to p^ ide information or perhaps 
play a mere direct role in the decision process. In chapter six, Jon 
Strauss, University of Pennsylvania, summarizes the significant Issues In 
the use of planning models in higher education. Most examples are 
drawn from University of Pennsyivania experience, but the principles of 
using planning models are applicable to a variety of schools. 

The roie of APL in the overall computing %mm has been 
controversial for a number of years, often clouded by the missionary 
ieai of APL proponents, Th^ evidence is very strong, however, that for 
many types of applscations, APL offers the possibility of tremendously 
improved programmer productivity. APL's powerful features can be 
especially valuable in the development and enhancement of computer- 
based decision aids. In chapter seven, Allen Rosa, Scientific Time 
Sharing, Inc, reviews the advanatages and disadvantages of APL as a 
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general computational language, and refers the foader to eximples ot its 
application to administrative systems, 

As universities begin to develop integrated information systems that 
are innbedded in the overall activities of the institution, the ability to 
deal with databases - to retrieve data elements easily and flexibly - 
becomes crucially irnportant. Although administrators ^A/jthjn an insii- 
tution can gam enorrnous benefits in tlrne and money from dealing with 
a common database, many pitfalls lie open to the unwvary. There are 
some ver^ important organizational implications of moving to a 
common database system. In t^doition, the time necessarv to implement 
a database management systerr (or DBMS) is most difficult to predict. 
In chapter eight, Rob Gerritsen and Michael Zlsman, University of 
Pennsylvania, Wharton School, summarize issues covered in the 
workshop on database management. 

It is important for university administratDrs with an interest in 
information technology to be aware of both the services and the needs 
of the library. University libraries are now facing extreme financial 
difficulties as the cost of publications increases at a much more rapid 
rate than inflation. At the same time, there are some exciting things 
going on in library automation. Because these new developments will 
have both a financiai and an organiiationai impact ou colleges and 
universities, all of us must become aware of the alternatives available 
for management of academic library services. In chapter nine, Duane 
Webster and Jeffrey Gardner, Office of University Library Management 
Studies, Association of Research Libraries, cover the issues discussed in 
the workshop on library management, and present a case study format 
for evaluating management alternatives. 

Computer based management information systems have the reputa- 
tion of being extremely costly and frustrating to use, especially in a 
college or university setting. It Is a reputation which is often richly 
deserved. It is clear, however, that cost^ffective systems can be 
developed. One very important part of the prQcess of developing 
cost-effective management Information systems is estimating the value 
of benefits received because of the availability of new or more timely 
information. This estimate of benefits can then be weighed against the 
cost of obtaining the information. 

In chapter ten, Frank Land, London School of Economjcs, reviews 
one process of estimating these benefits that was discussed in the 
workshop on Economic Analysis of InfoJ^mation Systerns. 

Throughout the Spring Conference, and therefcre throughout this 
volume, emphasis has been placed on practical and effective means for 
the college or university administrator to evaluate and use computer^ 
based information systems, Cost^ffective resources for inforniation 
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management are availabU now. It is up to us to lake advantage of these 
powerful management tools. 



James C, Emery 
ConU^nince Chair man 
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CHAPTER 1 



by JOHN D. MILLETT 



Tough Decisions in the New Depression 
Of Higher Education 
Keynote Address 

1.0 IMTRODUCTION 

j hav/G a very simple thesis I w^sh to expound at the Opening gf this 
1973 tDUCOM Spring Conferotv..u. That thesis is just this; information 
alone is not sufficient to the needs of higher education systems and 
Cimpuses in the years that lie ahead. The need is for tough decisions, 
for decisions that wiil preserve the essential requirements of higher 
education in service to American society. 

By the statement of this thesis i do not intend to suggest for one 
moment that higher education systems or campuses can diipensa with 
information. On the contrary, I shall argue that our information 
rfiquirements are more exacting than ever before in our history. What I 
msh to say is that information - no matter how precise, how 
comprehensive, or how timely cannot and will not substitute for 
management, leadership, and governance in higher education. 

There is, of course, no purpose in beating a dead horse, I had 
thought by this time there were no persons left so naive as to think that 
computers could make decisions. But every so often I still encounter 
some individuals who appear to believe that if only the college or 
university had more mformation about itself, its future course of action 
would be clear. No doubt more information is desirable. And the 
computer has indeed immensely enlarged our capacity to process data 
in largu quantities, to analyze trends, and to suggest future expectations 
within specified parameters. But the computer proceises available 
information. It does not make decisions. Only leaders and representa^ 
tive assemblies can make decisions. 
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2.0 THE NEW DEPRESSION IN HIGHER EDUCATION 



I do not has/e time to embark here upon an adequate discussion of 
the "new depression" in higher education, i c^Jri only assert that \,ve in 
our colleges and universities are exj.3t?r!erici ng n major depression. My 
own belief is that this major depfessjon is vvith us for as many years 
iihead as any of us care to think about, or to plari for. There are many 
explanations tor our economic doldrums, and almoit ali ot them have 
some kernel of truth. Most explanations in my judgment fall short of 
the reality. 

It seems to me that there are two basic reasons for the new 
depression in hitiher education. One basic reason is public confusion 
about just what it is that we do produee in our colleges and universities. 
And the second basic reason is some public doubts about the social 
unlity and hence the economic value of our products, provided of 
course that vvu know what those products are. If there is un^rtainty 
about what we produce, and if there is unceriainty about the economic 
value of our products, why then should we be surprised by the 
Cif cumstance of economic depression? 

I emphasise public confusion and public doubt because higher 
education is a public enterprise. Of the total income of aU institutions 
of higher education other than income for auxiliary enterprises, 60 
percent comes from governmental appropriations, 25 percent from 
charges to students, 9 percent from philanthropy, and 6 percent from 
rniscelianeous sources. Higher education is not supported by its direct 
consumers, the students. About 70 percent of all operating income is 
derived from governments for different kinds of institutions: public and 
independent, research universities and general baccalaureate colleges. 
The essential fact remains: public funding based upon public attitudes 
and perceptions determines the economic well being of higher 
education. 

What do our colleges and universities produce? The products have 
been variously described by various persons, but essentially there is a 
basic agreement. The products are educated talent, the preservation of 
knowledge, the advancement of knowledge^ and the demgnstration of 
the use of knowledge. To this fisting may be added the certification of 
talent based upon ability rather than bome other criterion , and the 
criticism of social institutions and behavior in the interest of their 
self-renewaK Assuming we accept some such identification and enuftier^ 
ation of our outputs, we in higher education are accustomed to 
recognize how general iri qualitative terms and how imprecise in 
quantitative terms these products are. 

A single exanriple must suffice here. All of us accept the proposition 
that educated talent is a major product of higher education, We 
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measure ttiii output In ter fns of degrees yrarited to irdl^idual persons in 
some 30 principa! groupings ofionieSBOd ifferent ^iibj€Ci rnattcrareas 
o-f rnajor cQneentratiofH Of kfiovy! idge, V\/# knew what we produce in 
terms of degreti granted. But v/hgt do %ve jc ns^ft^ about ttie quality dI all 
this talent ?ArTd^A^at do v^e kriow ^boutvyf^y vv€ produce it? 

TMs last irquiry raises tN second publie c.i icern about higher 
©ducalion^a ccriGern about thfi social utility inciecoiionnlc value of our 
h jgher educilicri products. We iri hiigher erfUGition ^re v/ontto deciare 
that we produce edue^tBd talent the basts of individual abll ity ^nd 
motivation. VWe declare cur purpose to be vhe deveiopment of an 
individual's cognitive and relate^ skll Is the fullest extent of th© 
individual's ciairnpetinee, SucH iri avDwval ef objective satisfies certain 
ecmpSg)<it i§i <^faMss^of proceis^ and of csutput. But this formulation 

ouf role igrores cornplitelv th^ econorriics of Inigher education; it 
pfovicies no standard cf value for our output and no criterion for its 
cost. 

The truth cf tN matter is thai higher education d€sires a state Qf 
econc^miG affluence v«/ittif^ut wi^iling^ or understand! rg, any of the 
Dcnstraints of econonnics. Because so mu^h of our fifianclal support 
Qcmasfrom public pl^nnirtg --thai is. frorrigDwariirninlal allocation of 
resourcis vve in higfief iducitl^fi e^cpfat: gownrrenti to ieeept our 
ov/n ^stirtiatg of our economic v*^orth. In a society wheri eccnpniic 
r^iourcei m sMrc&, v^here cornp^titlon foir gc^varnfTiintal i$sistana€ ii 
nrong, an^ vvhere poll ticalprewss datermires who flits hoyvmuch, our 
own ©stinnate of □wrown wortJi is not I ikilv^ to be qonviroing. 

i Mn d© no mon here thm express the clonal usiors I raeati ibout the 
pjst and prospctive economic aircurflstances of fiigher education. I 
state ihos€ conclusions W your own conpidar^tion, H igher ediJCitiDn 
did efijoy a ^ubrtintMl adyarcirnent in fti e^conomie circumitiric^s 
b€tw^n 1950 and and especially betwear 1SSB and 1^68^ 

b^ciu^e a Gonsiderabie ecOnor)ic walue vyasgiv^in the market pNce 
snd b?v government to th^ production of educated talent and to the 
pf odi^tior Of knowledgi. Higtiir ^duGatlon enjcys a reduced economic 
circuffistanee today and for iHe f oraseeifcylfi ftJture simply becau^ a 
i^sigf fconorriN value Is given by ttie nnarket pi ice and . by gpvernm^nt 
to tf%^ production q4 educated talent snd to the prcxiuctmn of 
toovvf irfgSi Arid I rnay add as a ft^otnoti tliat in mv iudgrrient laculty 
TOllac^ive bargaining cannot in iny ^ay alter our econoniic circum- 
stances; Gclleotive barflilning may laliify faculty fruitration about 
changing ^conornlc circyr^itancef but it *vill surely not alter thw 
circumstancai. 

I rieniion eecnorric depra^icn for higher education toecaiJSe 
econoftiics will in lar^i part det^rmina the lutufe of oollegfs and 
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univeriltNs. All of our decision-making must be made in the context of 
economic circurtistances that for the remainder of this century will be 
very different froni the recent years, those "golden" years of 1945 to 
1 973. Owr information processing and analysis will need to illuminate 
ttiese changing circunnstancei. 

3.0 PROBLEMS OF RETRENCHMENT 

As I thjrik about the next twenty-five years and as I exarnlna the 
problemg of expenditure retrenchment for various colleges and univer- 
sities^ I %m three especially troublesome problems that higher education 
net only mLJst confront but also must resolve. I want to say something 
abQut these problems because they are critical. I also want to say 
scmeiMng about these problems because they call for substantial 
change in the ftiture behavior of higher education. This change will not 
be easy to bring about. I see no hope for encouraging such change 
except bV eKtensive analysis and sharing of information, 

3.1 DualltY of Purpose 

The first problem I want to mention is a confusion abQUt the 
purpcise of higher education in relation to the instruction of students. 
In the past decade or so higher education has found itself caught in a 
duiiity of purpose that ws not of our own devising^ The traditional 
rck ci bighar education has been to educate and certify talent on the 
basis of individual cnmpetence and perfDrmance. But in the circum' 
stances of the 19B0's and 1960's higher education found itself also cast 
in the re?le of a social welfare agency asked to assist young people to 
upgrafle their intellectual competence and motivation and so to achieve 
an upward bound sociD-economic status in our society. 

Two ^actors I believe joined in the decade of the 1960's to bring 
about sorne confusion about the role of higher education. One factor 
was the flrowving concern with the continued presence of poverty in our 
sccieiYp Ind a gnawing suspicion that poverty was related to deep- 
seatecl torm^ of racial discrimination in our nation:. The other factor 
vvai the remarkable change occurririg* in the structure of the AmeriGan 
labor markat betv^een 19SQ and 1970 that did open up new 
oppoftunltiei for the employnieni of educated talent. The two factors 
combined to ancQurage the expectation that higher education could te 
an avenue of social mobility and of Improved economic status for large 
riUftitjers of perioni. In the process of promoting individual betterment 
It yyas aPprcpriate that the opportunity for improvement %hoM be 
offered wvidely* including an outreach to racial and ethnic minorities 
that had endured various kinds of discriniination in the past. A/d to 
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this outreach must b€ added the increased participatiDn of \A/omen in 
the labor market, and their increased dernand to be freed from 
discrimination based upon sex. 

_ If quantitative data were available about the class structure of 
American societVi i believe this information would indicate a consider^ 
able increasi in the size of the middle class between 1945 and 1970^ 
and perhaps as much as a 50 percent decline In the size of the poverty 
class. We do know that emplovment in agriculture declined by nearly 
SO percent, that employment in professional and technical jobs 
increased 180 percent, that employment in service occupations in- 
creased 75 percent. Altoge^er^ while non-agricultural employment was 
increasing by about 60 percent, ennployment in so-called whltecollar 
jobs vvas increasing by 86 percent. As Daniel Bell has described the 
ciiange, the United States in the third^uarter of the Twentieth Century 
moved from an industrial society to a post-industrial society. 

Higher education played a malor pirt in this econoniic and social 
transformation, The principal Gontributlon of higher education was the 
production of educated talent. Another contribution was the produC' 
lion of knowledge upon which the technolofly of atomic energy , space 
exploration, health carei communications^ and other economic activity 
was (argaly built. Higher education appeared to be closaly related to 
economic growth and to social betterment, Asa consequence, higher 
education became identified with social welfare. 

Unfortu natal y, '^his identification was almost completely based upon 
three circumstances: technpiggical advancement, economic growth, and 
a changing labor market- Then suddenly our society began to 
□nderstand that technological advancement could also mean degrada^ 
tion of the environment, that economic grovvth was based upon 
consumption of energy supplies and raw materials which were 
exhaustible and subject to higher prfCe levels, end that the labor market 
demand for edycated talent could change from a circumstance of 
shorta^ to a Gir^umstance of surplus. Higher education as a social 
Inititution had Httle to offer in tfie amtlioration of environmental 
pollution, in the adjustment af economic growth to decreased 
consumption of energy and raw materials, and in the elimination of a 
surplus of educated talent on the labor market. 

Colleges and universitiei now find the economic value of their 
product reduced. As enterprises colleges and universities must now 
make do with lesser economic resources. Society no longer has need of 
ttie same leveli of productive output by higher education. Perhaps it 
may be rnDre accurate tc say that student enrollment remains high, but 
t^at the public disposition to support current levels of cost has 
declined. 

15 
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if income decMnei, colleges a^nd universities must eitiiier reduce their 
costi or increase their charges to students. Both kinds of action are 
happening. Costs can be reduced irii one of two vA/ays: by raducing 
salaries or by reducing Qutput. If output is rKduced^ then presumaMy 
employment will also be reduced. If tho outpul of educated talent is 
reduced, the role of highef education ai an agency of sa^ial mobility 
and of economiG b€lterrnent for many indiwidyals in cur seciety vvlU 
appear to be sacrificed. Thus the conflict ariSiS between higher 
oducation as a social \A/elfare instituticn and higher educatian as a 
formulator and enforcer of intellectue*; standards. 

There are very fev^ if ariy persons in higfier education or American 
sDciety who are opposed to quality In the performance of colleges and 
uniyersities. For the present we may ignore the problems of an 
opuraticnal definition of quality. I am disposed to beUeve tt^at In the 
face of substantial complexities, cur eolleges and universities did in 
generaf maintain commendable standards of performance in their 
instruction of students, The certification of degree recipients on the 
basis of qualitative standards remains the first role of higher education. 

in the process of retrenchrnert^ there is a very real danger that the 
process rnay be seen as a conspiracy to reinforce old patterns of racial 
and ethnic discrimination, I believe this danger can be avoided, but it 
will takf careful and determined action to prevent the appearance and 
the reality of discrimination. Here is one of the tough decisions to be 
made by higfier education in the years ahead. 

I wish I had a ready answer to the question about how information 
can illunriinate^ indeed guide, futura deciston-making about access to 
hlghar education. Let us assume that access will be restricted ^ecayse of 
reduced labor nnarket demand for edueated talent and ^cause of 
rediiced public and other rescufci-i provided for the operatiorr ^f our . 
colleges and universities. The tough decisfon to be made will be how^tb 
structijre the reduction of aiicess. It will not be sufficient to base access 
solely upon test scores. It will be necessary to base access upon 
qualitative standards that also permit Sonne appropriate racial, ethnic, 
and se^cual balance. This objective can be realized currently by decisioni 
based upon rank in class for high school graduates. Thii i^ind of 
standard has some utility lo long as many high ichooli tend to have a 
concentration of graduates according to race or ethnic background. If 
and when high schools no longer aschibit soma co4iGentratiori of 
students by race or ethnic ^aracteristics, then o^er means for 
achieving some balance in access must be sought. There can ^ no 
avoiding the tough decision to ensure that enroltnient reduction baled 
upon qualitative standards must not also bring about disariniinatton 
based upon race, national origin, and sex* 
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3,2 Lack of lncorTie/E^pe\ndirwe Analysis 

There n a second kind of mu^h decision confronting coi.leges and 
ufniverslties in the yean jhead, Facu4ty members, professional staffs, 
and operating staffs tended genefi^ajly to paftictpatB in t^e economic 
ptns of tiigher educati'^^ in the years from 1950 ta 1970. Today, many 

these groups set ikf^r goal as one of pmarvirrg ih6m gains against the 
ravagei of inflation. We midom ask what factors t>rouyHl about the 
inflation in the first pNc€, mt do w evidence mmh interest in/ 
preventing future price inflat/ion. We appeat to coiieirned sclel/y 
-^out protection of our incotne status^ and e^€n mxh s»me improve- 
orient in that status. Tne CQ'.ts of higher education tiavD substantiaSlY 
increa^d m^m the pressure for ecor^oink betterment of collage and 
unWersity staffs. IhB towgh decision is whether or not these costs sfeall 
be nnaintained. 

If public support of higher etJucatign t«nds 10 diminish, and i^ 
enrollmerit should dealing in the face of raduced Ubor market de^^ind 
for educated talcnl, then colleps and ufiiveriitks are cQmpelled to 
re-eKa.mir%a both their patterns of eKpenditure and their pattern af 
incQme, Thus far. I would contend that our collegas and universitto 
have not dona m adequate job of anily2*ng theS« patterns. There are 
fKceptlons, to be sure, but the job of analyils Is a continying onfe 
requiring both sophistication of detail and simplicity of sunnnnarv* 

In my o^rt jijdgment these two needi cm b€ r^et wrthcut any great 
difficuhy if only the diternii nation to do yo is praiem within a college 
or university, I hav€ f?iv' own version of an appropriately simple format 
for analyiis of expenditures in a matrix that shows outpHJt programs, 
syppori programs, and auxiliary enterpTiiei as the stubs and particular 
utJlects of e3<p€nditure as the hesdingi. Sut my pyrpose here is not to 
advocate any particular analytioal franievvork for the ixpenditure 
aiialysis of a college or university. I nstead^ I want only to wphato the 
essentiality of some process of analysis, coupled with oarefuj doniidtfi- 
tion of the faetuai f indingi. 

It is common knowledge that the college or universtty enterprise is 
labor inteniive. If we omit the CQit of auxitiarv enterprises and^^urfiipe- 
ciaiized activi^ti^ as l2|c;hing hoipiBi^ and independent operations, on 
the average we find thai the compenmlon cc^ti tor personal services will 
require about two^thirds ^of an operating ^dgat. The remaining one- third 
will spent for supplies, equipment, services, and transfer payn^ems. 
The cmX% of higher education are pfedominantly the c^ti of salaries and 
fringe tenef its forth© people who work within the college or university- 

As I have pteerved earlier, college and universities must ^ave more 
income or they rn^a redyce costt within the cQnstrain"B of the ineome 
they are able to obtain. And I have already mefitfoned that if cwtsare 
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to be reduced, these economies will have to be foufid first m the cos is 
of cDrnponsatiDn for personal services. % I have studied the goverftanci 
of coltege and university campusfiS In the past four yeBr%, \ have founei 
one major ccnsuquonccf of increased faculty and student participation 
in budget deeision^making. I havo fQund more and movB evidence of 
inteffial conflic.t betvMsen the cos of faculty salaries and of stud€ni^a.td 
on the one harsd an^ thie passibility of in^.f/eased inconfiK through highe'f 
charges t© students on the otheif hartd. 

Needless m say. facyltv repreientaJwes tithef tin a college or 
university councit or in a collective bargaining unit are not qQ\n^ to 
j^opose a reductiion in faculty salaries. The generaf objeGtiv© today is to 
play catch up m faculty salafies, id achieve increases equal to the coist 
of {inflation. Yet ont possibiUtv for mcreased income for a CQHeg.e or 
university, public or private, lies rn tuitson charges to students. 
Obviausly, siudera representatives are no' likely to. approve propoial'i 
for lafl^ger tuitions. Thus a direc't conflict emerges vwithin tfie aaadernic 
communitv; incrtfased salarieiv versus increased tuition. 

At tbis point a furtl^er factor emerges. Increased tuition can of 
course be offset toy increosedl financial assistance to students. Indeed, 
the whole thrust of federal government interest in providlnf financial 
assfstance to studi^rits beginning in 1944 has provided a continutng 
iv>centjve to coileges and unaversities to raise t(l jir tuition charges. If a 
coiiege or university is fmancially to benefit from fedfral government 
aid' TP students^ that benefit can only be reaHzed frorrs increased tuition 
charges to students, In recent years* moriavar, state governrnenti have 
begyn substar^^ial studen\t aid prDgrafns, often as an offset to rising 
tuition chargei in pyfalic cotfegas and universities. 

There are wm corripNcationi in this wwhote area of ttudent financial 
assistance as an offset to increased tuifion chargei. One eomplleation Is 
tlhat student ifioar^cial asiistanae tends to be available to students from 
families below the median farriJly income in our ecorTjmy, Itts possible 
tfiM tuition charges m public and private colleges irKd urti versifies liave 
in some instances begun to approach the point ^here they serve as a 
positive obstaGie to enroilmen? for students from faiTirlies above the 
rTiedian in family Income. Tfie other complfcatiDn is that student 
financial assistance available from governmental sourct:; may not rrteet 
actual student fir^anclal need. Bo^ public and private colleges and 
universities m recent years have found themselves speinding as much as a 
Naif bifyon dollars & year in student financial aid from general income. 

Thus the coit ojf student financial aid becomeii a factor in the 
expendiiture analy sis ©f a college or ur^'^?':slty. Both faculty and studar^f 
representatives are relluctant to advocate any reductiori in expenditures 
for styolertt aid, while at the sarrie ilrrie realfzing that the cost of student 
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OKj has become* a rmajor item' of eKptjnse for their college or uni\/ersity. 
Studi*ni attiiudus imd to favor ihe admission and enrollment of felfo^ 
studenti from a wariety of socio- tjconomic backcjrQunds. Faculty 
fnuml>e!Si tend to flavor the adniission and enrollment of students of 
good academk profTiise, and they swe stLJ/deiit financial aid as an 
essential ingredient of the desired recruitnient policy. The two groups 
tend to oppose an\y reduction In student financial aid eKpenditures, 
^hile rmlmug that th^ cost o^f s;uch financial aid is apriority competing 
w^ittn faculty salaries and is an in'-dLicennenf to still higher student tuition 

I woutdi addont other concerifii in thss review of the toygh choices of 
expendityre Bmtw\% P^f nearlv twenty years I havie been a strong 
advocate of a closer integration betwaen the gna(yiis\ of coll'ige and 
university incofriie and the analvsis of coilege and university expendi^ 
tufes, Ih-B ruconnm'ended aacoijnting and fjinaneial rep®rtirig practices 
for CDlleges and universities h'avti made some progress in this direction 
in recent years, altitiough not nearly enough in my own judgnnDnt We 
now classify income from various primarv sources as unrestricted and 
restricted, although there are conifderable diffarences in t^e definitions 
we gke to tese tvvo categories. And the standard eatagories of Income 
sources now recognize sales and lervicis of at least three different kinds 
pfoperatism, pJus iineome from independent operations. 

RecentlVi I have set forth in <a published paper a fornnat or 
franiewvpfk of analysis fo^r integrjung expenditure and Income data 
vfvithin colleges and universities. The ideas presented there are by no 
means n.«w, and certainly not original with mt. Yet I contir^ue to 
surprised chat so little use has be<en made of this partioular analytical 
procedure. 

The ^sence of the framework is a kind of market-analysis of each 
cost c<8rtt@r amprgj the outpiit depirrtnnin^ of s college or universUy. 
For each tuch cost center there imuit be botlfi a cost of outputs 
pfOtduced and a siiatement of incorrie generated from instruction and 
other activities. I urge this kind of anal>fiis Neause ai costs eontinue to 
rise 1 thin*k departments and other production centers of a college or 
□ niversiry nnust be equally concerned whh ihM income they prodi^Ge. 

! empha^i^e this kind of income-expanse analyiis because I am 
convinced that colleges and universitlei muit generate nevv services if 
we are to maintain viable operations iri the future. It is fairly clear that 
instfuction of stfudents may well be a deelir^ing acti^^its* producing less 
income in the next tvyer^ty-fiv^e yeats chin it produced in the past 
t\we/ntV'fiv5 years, ft isfitrly clear that research is going to much less 
of a growth activity in the *ia3?t tw^enty-flN/e yeairs tfnin it was In th^i past 
t-^A/enty-five years. I ihm prospect, however, of a considerable 
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exparmion in pubMc services produced on a chwQQ basils, including 
paTticijidrly adult, generyl education. The problem ii how Xo motivate a 
changif in faculty behavtor that will encourage efforts tD produce new 
services and to pnerate nevv income, it seems lo me that one of the 
majDr challen^^? information an? lysis today the challenge of 
helping to mry^;. .ifiange. 

Obviously tVii^'^v wd^iiinistrators m coUeges umversHies confront 
tough decisioi.> ^t^ut college and univeriiiy costs, prior itr?s, and 
income. The framework of informatiQ^n aitatysis muit f^antsfy the^e 
tough decisions, help to clarify the i&sues iniyolved, contribute to their 
community WRie discussion, and assist the decision=making process. 
This prescription is asking a great deal of out information systems^ but 
we dare not as^ f©ss. 

3, J IruideqUiilC' Delivery Struciurc for Higfier Education 

In the third p/ace„ I want to say a hw words about the delivery 
structure for hujher education services. VV^g hear a great deal today 
about the costs and deficiencies in the Ltructure of health care delivery 
in the United States. And v^e have reason to be concernad about health 
care delivery. As an interested layman, I have th« impression that in the 
United States wt are sadly deficient in our analysis of health care 
delivery and m our capacity to ds^hB improved structures of health 
care deli very ^ Bus we in higher edhimi}Qn need to be equally concerned, 
indeed even morfi concerned, BhQWr tHn dc-livery structure for our own 
services as well. 

Public systems of higher education have coma in for a good deal of 
critidsm in recent years on the ground that they overbuilt their 
faciiities duiring the 1960's. Personally, I beiieve this hindsight does an 
injustice to the achievements of public higher education in the decade 
of the 1960's. As a public system adiminiitrator diurinf those years I am 
well a\^are of our major concern, and our principal objective. That 
conicern and th^at objective were to ensure a place somewhere in the 
systcim for every student who presented himself or herielf for 
enroiHment. And in geneial that objective was realised. This aceompliih* 
ment was no mean achievement. 

To be sure, circumitances have changed, as I have been trying to 
point out throughout this presentation. EnrDllmants in some public 
colleges and universities have declined, although enrollmant pressurai 
do continue in some places and in some programs. Some public 
campuses built or expandied in the 1960'i and even as late as 1910 to 
1972 never developed the enrollment size originally prajected for therff. 
Now that public support may decline, either in terms of dollars of 
coristant purchasing power or in terms of actual current dollar amounts. 
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and as unrollrnents are reduced, we may have uneconomical units on 
han<l for the delivery oi higher education service. 

As of 1972 1 iduntified 2,945 separate col luge and uriivefsity 
camjnjsos m the United States. I have b^m wanting to briny these data 
up to date as of the autumn of 1975, but tho higher ecJucaticn 
directory for this current year is as yet unavailable, 1 am ^ure that the 
present number of campuses, in spite of some closures and mergers in 
the years 1972 to 1975, will be over 3,000. Included In this total of 
2,945 campuses were 210 doctoral granting universities, 241 connpre- 
hensive colleges and universities, 883 general baccalaureate colleges, 
1,183 two-year colleges, and 513 specialized professional schools. 

The problem in the delivery structure of American higher education 
Is that of economical and viable size. The average size of public 
doctoral granting universities in 1972 was nearly 18,000 students; the 
average si/e of private doctorahgranting univarslties was just above 
8,000 students. The averap size of comprehensive public colleges and 
universities was 8,100 students; the average size of private compre- 
hensive colleger and universities was 5^600 students. The average size of 
a public general baccalaureate college was 2,000 students and for a 
private baccalaureate coUege was T100 students. The average size of 
private junior cullagas and for private specialized professional schools 
WBB 500 students. 

As you are aware, there Is a good deal of argument about the 
minimum and the maximum desirable enrollment size for colleges and 
universities. The Carr^egia Commlision on Higher iducation iKpreised 
concern about enrollment size in its 1972 report on the more effective 
use of resources and again in its final report at the end of 1973. The 
Commission proposed a minimum size of doctoral granting and 
comprehensive institutions of 5,000 PTE enrollment, a minimum size 
of 1,000 enrollment for liberal arts colieges* and a minimum of 2,000 
enrollment for eommunity collegei, 

I would be inclined to quarrel somewhat with these figures as of 
1976, I would argue that 5,000 is a desirable minimum size for any 
four-year public college, and I believe that a private general bacealsy= 
reate college will have great difficylty in survival if its enrollnnant 
remains under 2,000 student. Th& test of economy and viability is 
two-fold: (1) enrollment sufficient to support three full4ime faculty 
members in every academic department offering upper division ma|ors, 
and (2i a resource allocation that mairitains support costs at under 40 
percent of the total educational and ganaral budget, 

I am very much concerned, as others are and shpuld be, about the 
rising costs of support programs at all our collegei and universities. 
These support programs include academic support, student services, 
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plant operation, institutiondl support, and manciatory transfers. I do 
not include hore tho costs of auxiMary pnterprrsGs. These support 
tjxpundt tufus hdvij buun forced ufjwarcj by syvurtil factors, including 
rising fui?! costs, uniont/ation of operating ptirsonnel, and various 
ffif Jural laws afft/ctrng ernployrTiunt practicos, campus safety, and 
mT\\)\oypji benefits. AnotfiiM fuctor fias beon the nuc*d for extensive 
devulopmental sorvtces to sunu? students uniolU'U m our colleges and 
Lintversi ties. 

The Academy for Educational Development two years ayo con 
ducted a study of supiiort costs for several independent general 
baccarlaurHate col leges and found that support costs amounted on the 
average to 45 percent of the educational and general eKpenditures. The 
colleges in this study ranged in enrollment si?e from 1000 to 2800 
students. We found that in a college of 1000 enrollment support costs 
were 50 percent of educational and general expenditures, while in the 
coMegu of 2800 students support costs were 40 percent of educational 
and general expenditures. 

It i§ not goir^g to be easy to reduce support costs in our colleges or 
unrvetsittes, or even to keef) them stable. We shall have to elirnlnate 
some services and econormi^e on others. Unfortunately, these econ- 
omies TTiay affect information processing and analysis, as well as 
institutional planning. With demands for information increasing, we can 
scarcely expect to reduce our capacity to respond. 

1 see no solution to the problem of support costs in our colleges, and 
HI suniu of our universities, except to undertake federation. We simply 
must become more alert to trends in support costs, and we must find 
means to reduce these costs on a per student basis. Any such reduction 
probably means a process of consoiidation In the delivery structure of 
higher education. 

Once again, tough decisions will be demanded If the information and 
analysis of support costs within coileges and universities are to lead to 
action to hold these costs constant, or even to reduce them. There are 
ail kmds of arguments about why a college should be kept in operation 
with full independence of its governance, leadership, and management. 
From experience on both fronts, I am convinced that it is as difficult to 
close down a college as It is to close down a miliary installation. 



4.0 CONCLUSION 

There are many individuals, f am sure, who will reject the undedying 
assumption of these remarks, which is that of a decline in governmental 
support and some decline in enrollment of the traditional college age 
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cohort. There are many persons who reiect retrenchment as a way of 
life for higher education and who insist that ail administrators have to 
do is to demand more income. Like you^ I read the other day about the 
president of a public university whole faculty voted no confidence in 
his leadership because in the faculty view he failed to extract the 
desired level of support from the state appropriation law. Knowing 
something about the state involved - I am a resident and taxpayer in 
the state — j can only conclude from this episode that the faculty of 
that state university is corripletely out of touch with the taxpayers, the 
political parties, the governor, and the lagislators of thatstate, 

I commend to your reading the 1075 report of the president of the 
Carnegie Corporation of New York, This report is a lobering statennent 
about the realities of our nation's loss of public confidence in higher 
education, Mr Pifer wants stronger concern with higher educftion, and 
more financial support from our federal ibvernnrtent. He Is nnore 
optimistic than I about the possibility of ojthar. 

iut regardless of how you I read the future. I am sure we can 
agree that governance, leadership, and managef^tnt within our colleges 
and universities cannot function except with an adequate information 
base, and w*th the analysis of data both *fn requiiite detail and In a 
useful framework. Maybe the tough decisions i foresee may not be 
necessary > The information base will be indispeniable, in any event. 1 
am inclined to prepare for the worst, and be thankfui when the event is 
bettor than anticipated. In this day, we can scarcaly ask for more. 
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CHAPTER 2 



by J. WESLEY GRAHAM 



New Approaches to Project Management 
Workshop Summary 

1,0 INTRODUCTION 

During the past thrga yean impof tant new pfogramming and svitemi 
daslgn techniquai have become the lubject of increasing Interest. These 
include itructurad programitiing, top-down deiign and top-down 
programfning. 

Primariry, theia techniques were introduced to aid the programmer 
in the developnnent of programs which are easy to debug and rtiaintain. 
However, the ideas can be mora broadly applied to simplify many other 
aspecG of the design, davelopmanti implemantation and maintenance 
of computer systems. The obiectiva of the EOUCOM Spring Conference 
workshop on project managernent vvas to examine the impact of such 
techniques on the manapment of programming projects. 

2.0 BASIC TOOLS OF STRUCTURED PROGRAMMING 

The opening seiiion of the workshop preiented a reviiw of the 
fundamentals of structured programming. This permuted ill partic- 
ipants to have a basic underttanding of the terminology. Programs 
constructed with tfie follovying three rules would be itructured 
programs. 

• Programs arB written in moduhr fyshion; each module has a iingfe 
entry and a single exit. 

• The two decision e^emenm used IF-THEN^ELSE and DO* 
WHILE. 

The IF construction provides a choice of two modulef to uie, 
depending on the Dvaluition of a condition. The important thing 
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about these modules is that they have a single^ntry and a 
sinqle^u^it, and both modules exit to a common control point. 
Thus the complete IF construction has a single entrv and a single 
exit. 

The DO WHILE construction aWom the repetition of a particular 
module zero or more times depending on the ev/aluation of a 
condition. When this repetition is terminated, CQntrol proceeds 
sequentiaMv^ Thus the complete DOWHiLE construction has a 
single entry and a single exit. 

9 Each program has only one ^top instructtofh vyhich is at the end 
of the mainline routine. 

Pfograriis written with the foregoing three rules are linear in nature. 
Control proceeds from module to module, with no branches to cause 
logical compleKity. Thus the programs should be easier to debug and 
nnair^tain. 

2J StructiJre Diagrams 

VVhen 3 program is written in this struetured-prograninning style, the 
traditional flow chart can be considerably simplified. The dlannonds can 
fa© replaced by small circles, the rectangles car> be repl^cBd by straight 
lines and all flow of^control arrows can be omitted. The resulting flow 
chart is called a structure diagram. Figure 1 illustratfs a typical 
structure diagram. The corresponding flow chart is ihov/n in Figure 2, 

2.2 Pseudo Code 

Working In a particular language such as COiOL puts many demandi 
on the energy of a programmer; Too much time is spent worry irig about 
the datails of the syntax and semintlci of the language. At the same 
time, the limitations of the language cause the programmer to put 
artificial complexities into a program. To overcome these diffieulties. 
programs can be first written in "pseudo language'' which has few rules 
and can be invented by the programmer as the code ii written. When 
the complete program has been written, the pseudo language can be 
coriverted to the language to be used on the computer, such as COBOL 
or PL/I. and can be debugged. A sample of a pseudo code program is 
shovvn in Figure 3. 

2.3 LJse of Flags 

When a special condition arises in a program it is always a 
temptation to handle it immediately by transferring control to another 
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INITIALIZE 



READ FILE A 



READ FILE B 



COMPUTE LOW KEY 



WRITE A RECORD 



READ FtLE A 



WRITE 0 RiCORD 



READ F ILE B 



n 

Q 



Q 



FINALIZE 



STOP 



A WHILE RfCORDS REMAIN IN ONE OF FJLE A OR FfLE-i 
B IF A KEV - LOW KEY 
C IF B KEY - LOW KEY 



FiOURE 1 - A tfplmi ifmeture tiiagrim. 
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FIGURE 2 - A eorrespondlng typleal flowchart. 
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FIGURi 3- Sample 


of pseudo code. 



module. However, such action would cause the current module to have 
two exits, and would vioiate the rules as outlined previously. Usually 
the action should not be taken immediately In any case. To overcome 
this difficulty ffags can be used to indicate that the condition occurred. 
These flogs are then tested later in the program and the required action 
is taken at the appropriate point. 

A common example of the use of a flag occurs whenever a file being 
read comes to "end-of^file". It is seldom that anything should be done 
at that point. In fact, by setting a flag and proceeding normally^ the 
logic of the program usually becomes quite simple. This use of a flag is 
shown in the pseudo program in Figure 3, In this case, the flag is the 
key field in the input area of the record being read. If no record is read 
because of end-of'file, this key is set to infinity, 

2,4 Merging Sequential Files 

The example of a two-way merge of sequential files illustrates each 
of the techniques mentioned in the foregoing paragraphs. Figure 4 is 
the data flow diagram, Figure 3 is the pseudo program, and Figure 1 is 
the structure diagram for this example. This system accepts as input 
two sequential files, namely FlLE^Aand FILE-B. iach of these files has 
Its records In ascending sequence by their key. A new file is written 
called MiRGE-FILE which contains all the records of FILE-A and 
FILE-B in ascending order by key. 
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FIGURE 4 - Data-flow diagram of two-way merge. 



During the conference, workshop participants were able to modify this 
merge system in many ways, thus demonstrating that it was easy to main- 
tain, and attesting to the effectiveness of the various tools and techniques. 

3.0 TOP DOWN DESIGN AND PROGRAMMING 

The concepts of pseudo code and structured programming lead 
naturally to the top down design of computer systems. Structured 
programming permits the entire system to expressed as a linear 
sequence of single-entry, single-exit modules.^ Because each module 
denotes action, it can be thought of as a "verb". In fact, since the 
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pseudo languaqe is manufacturGd according to these requirements, these 
verbs bocome the verbs of the pseudo ianguage. These verbs are 
''application ontinted" as cornpared to "systerri oriented", and thus 
have a naturai meaning to afiyone famihar with the application being 
developed. 

As a first ster) ifi topKiov^n design a pseudo program using 
appjication=oriented verbs can be written to describe the system being 
designed. These verbs are usuaily very genera! in nature at this stage. In 
the second step, the programmer expresses these general verbs using 
more specific application-oriented verbs and the same pseudo coding 
technique. This process is repeated at each level, until the application^ 
oriented modules become quite specific and detailed. Using technique, 
successive refinement, the system Is progressively developed from 
gen'?ral high-level components to detailed low-level cornponents. For 
this reason, tt is also referred to as top-down design. 

To iilustrate the technique, workshop participants developed an 
accounts receivable system for a credit card company. Alt facets of the 
system were deveioped using pseudo code and structure diagrams, and 
at each sta^ of the development a structured walk-through was 
conducted to detect logical flaws in the system. The participants 
worked as a team under the direction of a chief programmer (the 
workshop leader). After the system was designed, it became clear that 
the actual programs (COBOL was used for irnplementation) could also 
be developed or programmed and tested from the top down. 

4.0 PROJECT MANAGEMENT 

Because top-down design uses a pseudo language with appMcation^ 
oriented verbs, non-programmers can participate In the design of the 
system. In fact the end user of the system cm confidently take an 
active role In the design of the systenri and can monitor its development 
as closely as is required. This has the following advantages, 

• The probfems of communication between the user and the system 
anatyst are minimised. 

• The user does not have w define all aspects of the project before 
it is started. Usually many details of the final project are 
unknown to the user at the outset, and these can be postponed, 
and considered when the top-down development has reached a 
lower level of detail. 
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Whon |ht' (lr:sif]n fUr- MCMMd j r*- js(jiUii)ie^ Itivt;! uf dfUtiit, iho 
irnpU'nu?nrjiitjfi i ao htMjin, nrn:v .Hj-rfi fuini Ihu top down. Ttits too has 

• Tr:t' irr^pif'fTH/'a.iriuii ^fhdsf tdk^b pitiCt) pafyHL-! V^ilh :TUiCh of 
thn flesign. 

• S»ncu ttiu cckJu is wnlten from liiu tup dowfi, hiyh \eyii\ loyic in 
the system rBceives a thorough tusting. 

• Thp sysT??fii cjrodually "come to lite" arid can be demonstrated in 
tj rMStncUHJ way at an uariy stage of implnmeritation. In this way 
suiious mibundyrbtandings can be detected bt^fore high levels of 
ux|.HMi(liture have been reached. 

• Smc^i the? systiim bt^rjins to oporato at an early stage, it is possible, 
ynd in fact likely, that the u^^ur will begin to use it before the 
system iS compietely developed. This helps eliminate the aceept^ 
ance test so common in an application system's development 
cycle. 

• The entire project takes on a "lively" characteristic which 
qenerates enthusiasm in all pa' ties. The user sees results early and 
IS enthusiastic. The system developers are enthusiastic because 
they see the fruits of their labor at an early stage and have some 
indication thot they are satisfying the user. 

• It IS easy tor all parties to determine whether or not the project is 
on schtaiule. If it does fall behind schedule, the system at leas! 
[Kirtuilly works, as it is being developed from the top down. 

To illu^Uaff^ these points workshop participants considered the 
developmefM of a system for terminal access to a data base. Since all 
partii-ipants were associated with education in some way, the hypo- 
tinMiraf datd base was student records, and the user was considered to 
tM» Hie reyjstrar and the community served Ijy the registrar's office. The 
system to be designed as an elaborate one. but it became evident ttrat a 
useful subsystem could be implemented within one month, This 
sysiern could bii prugf esstvely developed uniil it had all the required 
features. 
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5.0 CONCLUSION 

Tho U'i:hri!C|L.'t'-:5 of 'itf ucturtH.i fKoqr jniFTiiruj nan be appheti to the 
dfjsujn of j cprT'ifjut -T bystufn so triLit iUMiiqn and ifTiplt-mentatton can 
t>? caroluliy momtorutl iKjMM^s, if^chjflinq thu usur. Ortyinally. 

•^*tructurt?tj ;)ra(|rammifUj wj^ (it-,eir3[)iMi to Simfjlify ih'j logic of a 
pfogrdni thtjt it Cuuki In'' nujru k'JsiIy uildurstOQcL ThK;' Same 

!f;chnU^jt;5 Can bo af>p}ifHl to thu' overali (Irsign of th^; systum, thus 
nfM,-j?!y ifTiiirovina thn comniunicatinn betwefin a!! oar ties involved in 
rfu; du^iyn process. Iri turri thh- i-jchnique contributes sign- 'icantiy to 
t^itj ability to nianaqe a [jfuject to a successful conclusmn. 



CHAPTER 3 



by ROBERT H.SCOTT 



Plaoning for Computer Services 

1.0 INTRODUCTION 

This chapter focuses on identification and diicussion of the iisue^ 
involved in pianni ig for computer services: both pianning for cornputer 
service facilities a/id planning for the ways in which these facilities can 
be effectively utilized within an institution of higher education. The 
workshop at the EDUCOM Spring Conference covering the topic was 
divided into four distinct sessions. The first concentrated on strategic 
pianning issues; the second on the intermediate range or tactical 
planning issues; the third on shorter term operaticifiai planning issues; 
and the fourth on a simulation exercise aimed at elucidating the points 
made in the discussion and at understanding the interrelationships 
between the three levels, 

2.0 STRATEGIC PLANNING 

Tq consider the issues related to strategic planning for competing 
Que must begin with a discussion of the process of planning. This 
process can be seen as the definition of objectives, the determination of 
goals, the establishment of programs and projects, and the setting of 
budgets. While planning, as hert; defined, has alvvays been done in 
colleges and universities, it has been performed in an open, recognized, 
and conscious fashion. For example^ a decision to make no change 
represenm a plan for the indefinite extension of the status quo. Yet, 
this decision has not often been a conscious one by college administra- 
tors, partitrylarly those concerned with planning for computing. 

Strategie issues related to planning with and for computing in a 
college or university include: the role of computing at the institution; 
the long-term objectives and goals of the Institution; the specific plan 
that exists for the institution's development; the direction of develop- 



rvi^_f)\ of information processing f-^chnoloqy; thu way in which the 
irisi!utio?-t wisfujs to determine po; ^.y in the information processing 
area; thu rate at which expenditure for computing is to change; the 
history ot compuijng activitie!^ at tho insiituimn; and the success and 
failure in applying and managing computing at other similar 
jn^ititutions. In considering eac^i of these issues, one must assure a good 
match between the computing services prov-ded by an institution for its 
vnstructional, research, public service, and administrative programs and 
the iony=tern goals and objeciives of the instiiutjon. Many problems in 
information processing systems management occur as a resulx of a 
mismatch between objectives of the ir^stitutton and the computing 
services provided, inclarily of goals, lack of understanding, or, more 
likely, lack of senior management involvement can lead to such a 
mismatch. 



In tuf mediate range or tactical computing planning deals with 
problems to be encountered in the two-to-f iwe-year time frame. Primary 
issues considered here are: form and method of organisation; methods 
to determine computing needs of the served communitv and ways to 
analyze these needs so as to highlight the differences between 
requirements and aspirations; ways to develop concrete middle-range 
plans, methods for defining service options; methods for determining 
cfstiiria for option selection; methods for selecting options; and 
methods for allocating resources and for cost recovery. While strategic 
planning must involve the policy leadership of the institution, the 
development of tacticaf level plans and objectives becomes the 
respomibility of the computer facility management in consultation 
with the served community. In the instructional and research areas, the 
focus must be a definition of an acceptiple computing environment and 
on the expected rate of its development in the desired direction: 
reduced unit cost, expanded service sophistication and VQlumSj etc. In 
the administrative area, development of mtddle^range plans involves 
primarily the identification of specific systems development or modifi- 
cation programs that meet specific functional or colt reduction needs 
of the institution. In many colleges and universities, the most Important 
tactical problems are organization and cost recovery. However, both of 
these areas, while discurised as intermedlate^range problems, aiso have 
strategic implications. Organization of computing activities within a 
single institution must reflect institutional structure and needs. Clearly 
to achieve harmony with the style of the institution, participation of 
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faculty and the servdd community in the govet nancy of corfiputiny 
must bo appropriate to that style. In the area of cost reccwery, many 
issiitjs. including nyle, are important. Ditferent cost rt'Cowt^ry metnods 
are appropriate for differerit instdutions and for the same institution at 
different points in its deveiopment cycle. For exannple, \A/haT is 
appropriate for an institutmn which is fiew to cornputinfj and which 
does not have a larye volume ot" externally supported research may be 
very different from that appropriate to an institution where cornputmg 
\% well established arid rnature and where a large volume of fur»ded 
research is conducted. 

4,0 OPERATIONAL PLANNING 

Operational planning issues involve tasks which require impiementa- 
tion within twelve to twenty-four months. Items of concern include i 
ways in which the insitution can meet short-term needs; ways in which 
inputs and outputs can be measured and controlled; ways to assure that 
the institution operates with a high quality of service arid with ^ **user 
conscience"; and ways in which information developed at the opera^ 
tional level can be fed back as input to the strategic and tactical 
plannirig levels. 

A major i§sue of concern at this level of plannmg is the developrnent 
of appropriate standards by which short-term operationaJ goals and 
service quitity can be measured. Standards should be developed to 
control and measure both internal efficiency and externa! effectiveneis 
measures as in this way they, in fact, develop a contract for ejcpected 
performance with the service facility. Internal efficiency measures ^an 
be developed from industry standards or from discusiions with sirnilar 
facilities at other institutions. In essence, standards and performance 
measures should relate closely to goals for they embody the datermined 
measures of success. Another important consideration at the opera^ 
tional planning level is the relationship between short-term and 
long-term problems. For example, short-term investments are some' 
times hard to justify, but they may result in longterm benefits. 
Likewise, ine5<pensive, prompt solutions to immediate problerns may^ in 
fact, represent only a glossing over of more fundarnantal issues that 
should be defined and solved for the long term. An example of the first 
issue Is the investment of substantial staff time in the redesign and 
rewriting of an old computer applications system In order to reduce by 
a far greater amount the future cost associated vyith subsequent 
modifications to that system. An example of the second issue is the 
continuous investment of one staff person per year to hendje 
modifications to an applications system when the one-time investment 



of two staff yojis would rf^duce the connntjiriy 4/ffart to Qn(^C|UU! ter of 
ii staff person fjcr year. 

5.0 SlMULATiNG COMPUllNCi PLANNINc; 

To ideiitify critical issues \ti planning for computing m a college or 
university, a siriiuUatjon t^xercise using a hypothutical university system 
can 'be helpful in one such exercise a five campus university system in 
ar^ urban comrnunity is described. This system has a developed 
computing capacity jn adrninistration, and a rapidly growiny require- 
rrient for computing in the undergraduate teaching prcfgram. Numerous 
tpchnicai and interpersonal issues are involved. In the simulation, 
participants are requtfed to descn^ a propo^d itrategy for the cQilege 
system to plan and select appropriate computer services for its 
community, WhilK computing is an important issue for the college, 
many of the evident problems in this simulation represent policy and 
organisational issues for the college that are general rather than specific 
to comfiuting. 

In most real institutions of higher education, genera! policy and 
organi^aiional issu^*5 are mtertwmed wfth policy issues related to 
computing services. To develop realistic Plans at the strategic, tactical 
and operational levels for the provision of computing services, 
administrators must first develop or clarify general institutional goals 
and objectives. By playing the role of adrninistraton in the simulation, 
university officers may. more easily, realise the importance of 
developing general goals and of retating those goats to the process of 
planning for computing services. 
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v\ jUHN W. NkCRtDlb 



Applications of Minicomputers 



1.0 INTRODUCTION 



The primary purpose of the workshop was to explore present and 
potential impacts of rninicomputers on the development of cost 
effective information processing syitemi in colleges and universitites. In 
the vworkshop participants eKamined both the benefits and the 
pf^objems associated vvith a number of operational systems, and shared 
experiences with applications in administration, education, and re- 
search. Generat questions such as "Which is better a maxi or mini?'" 
Were avoided. Instead discusstgn focussed on an examination of what 
properties of a particular application, within a particular organizational 
structure, make it a candidate to be succesifully implemented on a 
minicornputer. 

It is imposiible in a short surTimary to reflect the prirriary, feature of 
a yvorKshop — spirited intercl^ange among colleagues from different 
organisations having widely divergent backgrounds. However, the 
follovving sections outline the major topics and present some of the 
observations contributed by about twenty five people during six hours 
of discussions. 



The design and performance space of computers has many dimen- 
sions. To reduce this complexity and to avoid semantic arguments, we 
defined a minicomputer to be one based upon a central processing unit 
and memory which costs in the range of one to fifty thousand dollars 
withDUt peripherals. State of the art systems have word sizes ranging 
from 8 to 32 bits, standard primary memory configurations of 4 to 16 
thQUband (1024) words, addition times (qss than a microsecond, a full 
rango of peripherals, and good software support. The Auerbach report, 
''An Overview of Minicomputers" (4), contains an excellent taxonomy 
of the characteristics of minis. 



2.0 TECHNOLOGICAL CONSIDERATIONS 




AHHl !CATi{;%:: OF MlNiCOMPUTi:RS 



Rtiji d advances in underlying tpchnologjes tjuickly impact rnini^ 
computors in the marketplice. Over the past five to ten years the cost 
r .5 f u ft) 1 1 - 1 of d\)p^ o X ! a te I y eq u a ! co n pu t ) nq po we r h f 3 i f e n at rj bou t 
thirty perctint per year, T here fore a vystem that was ortte classified as a 
"maxi" fiovv a m\n\, Ar th^? STriall end of the scale are microcomputers 
that ufl^f^ sell fur less than a tr'ruusand doilars, huve word sizes of 4 to 
16 bits, primary memories of .5 to 4 thousand vvordG, and limited 
software support. We eKamined the Digital Equipment PDP-11 family 
of systems to see how a number of early weaknesses of minis (e.g. 
iimited addressing capabilities, too few registers, primitieve input/ 
outpui capabilities, etcj have buen impryyud. 

Vendors now market upward compatible systems that range over 
factors of five hundred to one along dimensions such as memory size 
and cost. The minicomputer industry currently has about sixty vendors 
who sell more than one and a half billion dollars worth of equipment 
each year. Dollar volume of 1975 shipments advanced about 24 percent 
from the year before. As customers expand the scope of their 
applications, they are buying larger and rnore sophisticated systems 
each year. One manufacturer reports that the average value of a riewly 
ordered system has increased by almost a factor of three during the past 
five years. Ouring this same period the unit cost of subsystem 
components has fallen rapidly. Current forecasts place the mini market 
at five billion dollars annual sales by 1980. Technotogica! factors pacing 
such rapid growth include decreasing memory costs, iarge scale 
integration of logic circuits (LSI), advances in communications capa- 
bilities, and the accumulation of system software and application 
packages. 

3,0 SUCCESSFUL APPLICATIONS 

Participants presented a number of case studies in which minis have 
been used successfully to create operational systems within colleges and 
universities. Example application areas include the following. 

• GenerafUed Data Entry: These systerns are based upon a mini 
ttiat supports a number of video terminals dedicated to data entry 
keypunch replacement and enhancernent. Such systems often 
have a local disk and printer, anti usually communicate with a 
larger centrali/ed computer for batch processing of master files. 
These applications feature extensive video formatting and validity 
checking in addition to localized control of data. Often the 
person who enters the information directly to the syitem via a 
terminal is the same person who previously transcribed data from 
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J sourcH document to a keypunch form for ciintfyli.^;d key^ 

i}xpt;nnmnxu\ word processing ny^tem d«ve!opyd at Carnogie- 
M-!lofi Universtty dur^rq the p.in year. Tho svsmm is one ot 
many apphcanons !rT;f}iemuntGd on a largo timusharirig minicom- 
puter. A fiumbor of people now use the system routinely to 
create, edu, and produce high quality manuscripts and individual 
!/ed letters. The small text processing dopaftment at Carnegie is 
ba^t'd upon ii cost r*;cowc:fy phiSosGphy and is budgeted as a zero 
net cost operation for the fiscal year beginning July 1976. 
Analysis will gather usage data during the coming year and 
cofTipafe costs of using this sysiem with stantJ=aione micro^ 
computer t>3sed word processing systems and non-computer 
systerns, 

• Administrative Areas: The article by J.D, Hepperton (2) served 
as the focal point for an examination of administrative appliea- 
tioni such as on^lfne registration, library circulation control, 
payroM, jccounts payable, etc. Many people represented organira^ 
tions where these applications are currently being processed on a 
large central facility. Discussion centered on the benefits and 
problems of converting to a mini based system. 

• Tinmsharing Educational Systems: There are a number of stand^ 
along mmicomputers that support timesharing operating systems. 
Some are particularly attractive for teaching programming courses 
and for supporting computer aided instructional materials since 
they provide excellent response and are inexpeniive to operate. 
Other systems are smgie user machines that support a variety of 
interactive languages and communicate with larger systems. Many 
of these systems are designed for the small school or a 
department within a larger organization. 

• Research Support: Support of laboratory activities is perhaps the 
area in vvhich minis have made the largest impact in universities, 
On linf? control of experiments and real time data collection and 
analysis both have long histories of successful implementations 
that have increased the effectiveness of the scientist. More 
recentiy. however, researchers have discovered that the same mini 
used for these purposes can be an effective "number cruncher" 
when It IS not part of an experiment. Programrnefs can tailor an 
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dpphcaTion 10 d pOft.cuUi CQntiCjiif y tiufi and th(.;ft'by :^dvtf 
-ujfi'sUn'itici! turuis /^^hich wcjuld otherwise b-j spynt on central, or 
K -J! . idCihiiL's- buuh trtj-ntis cauiL' obvsQUS Concerns for 

t'UHits jf.^ us:'/; rThtiis to CftTsUt? HOW iysttjms in areas such as 
yraphics suppoi t, inultiprocossors, noiwurkmg cotitigurations, 
QpLTDtiny sv'SttHTi and language development. Minis are partic- 
ularly attract I vt^ for many of these exptiritTierits because ot costs, 

oase of i^su, and !oGCi!i/ed ifiStabnity durinq de^'i^^^icpmcnt. 

Some of the rodsons ddvaruicd for the success of these applrcations 
trtciude : 

• low cost 

• hftjh f^Hr-i'odity 

• fkixibil::V due toloCtil uonifoi 

• rTiodular time phastKi pur Charts 

• ability to keep pace with technology 

• capability to tune an application to a particular user community 

• vvell defined interfaces to users and other systems 

• ease of understanding 

In some of these applications the mini was used as a stand-alone 
computer system dedicated to a small set of tasks, but in others the 
mini was part of a distributed computing network in which tasks are 
assigned to the subsystern on which they fit best, 

4.0 DISTRIBUTED SYSTEM ARCHITECTURES 

In a session devoted to distributed system architecture, participants 
eKplored a number of different interfaces among mini, micro, and maxi 
computers. The article by Canaday et al. (1 ) ts an excellent eKample of 
one such design. A potential design for a distributed systeni to serve a 
college and university consortium served as the focal point for this 
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diicussion. Emphasis was on a plan to have each organization acquire 
just the right amount of hardware to solve its local problems while 
sharing parts of a larger system for growth and access to more 
sophisticated applications. The discussion was an exercise in task 
oriented system design. 



Proliferation of minis within an organization causes many problems 
of management controh The article by W. Roach (3) highrights many of 
these issues from the parspective of a supplier of centralized informa- 
tion processing services, Some of the polnte which surfaced during the 
workshop are: 

• hidden costs (programming, maintenance, space, operating 
supplies, spares, etc) 

• loss of computing revenues to central site 

• multi-vendor interfacing problerm 

• replication and waste of effort 

• procurement approval policies 

• government contract biases that often favor purchase of minicom- 
puter hardware rather than central services, and other biases 
which favor leiSi rather than purchase 

• applications expanding beyond hardware capabilities 

• naive purchasirs 

• loss of organizational control 

• difficulty of programming due to limited software 

• problems with field engineering and spares 

In large central computing sites, hardware costs often amount to only 
30 or 40 percent of the expenses of the installation. Sometimes a user is 
sold a mini based on a simplistic comparison of hardware costs to total 
service fees for alternative modes of supply. The user must then hire 
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and train skilled professionals and often nnust face many of the issues 
which take so much time and effort within larger installations (software 
maintenance, operations, ordering of supplies, maintenance contracts, 
security problems, personnel problems, etc.). 



The workshop concluded with a study of a problem presented by 
two participants. They were avalyating a minicomputer to augment 
computer services that their school purchases over a network from a 
distant university. Although users In the case study were happy with 
their networking arrangement, they wished to e^cpand usage. Could a 
well designed mini system help to satisfy their needs in a cost effective 
way? The discussion of this problem helped to clarify a number of the 
issues which were raised In earlier sessions. 
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managers are the key resources in any software developmint activity. 
The key entry device and operator are the key resources to data entry. 

Organizing the cost accounting, resource usage meaiurement, and 
budgeting around these key resources in work function cost centers 
facilitates the analysis and development of budgets and prices. More 
importantly, it facilitates making the budget work and the prices 
realistic. The mmi important aspect Is ehdosing the primary measure of 
work done, it must be simple and yet comprehensive enQugh to 
measure the output of most of the components of your work center. 
For instance, the number of iines of code for a programming center 
(scientific, business, etc.) is a simple, but generally insufficient, 
comprehensive measurement of the work done. 

2.0 ESTABLISHING PRICES FOR YOUR SERVICES 

What are your goals In pricing services to and users? Typical goals 
are: to control demand by enforcing fiscal discipline; shift the 
responsibility for cost justification to the user who consumes the 
services; and establish accountability for both the data processing 
activities and the user of data procaising servicas. TherB should BlwByB 
b& a direct relationship betwe&n cost and price of services. The priority 
pricing schemes wherein irtiflclally high prices are sat based on demand 
surplus and artificially low prices are set based on a surplus of supply 
invariably lead to unstable pricing in an environment that, typically, 
demands stability for sound planning. 

Demand may be controlled by manipulating ivailabllity or financing, 
or by a combination of tfiesa factors. If you limit total computing 
capacity or other key rasourca, demand will ultimataly be controlled by 
the capacity limit If you limit tha fmancing dollars to those purchasing 
data processing services, academic department, administrative depart- 
ments* etc. demand will also be ultlmatalY limited, There is no simple 
answer because the goali of maximizing the utilization of the key 
resour^ while achieving full cost recovery are both highly desirable but 
also antagonistic. The key to reducing tha conflict between these goals 
is to require advanttd estimates of data processing requirements and 
then planning appropriately to meet them. Enforcing discipline to tha 
development of these estimatas require, most often, an advance 
commitment procedure. Under such procedure, the and user submitting 
the requirement estimate becomes committed to paying for the cost 
variant if his estimates are not realistic. 

In the academic computing services area, it is not realistic for 
studentt to be accounted for, billed, or to be required to make advance 
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estimates of requirements. For most faculty there is little potential for 
obtaining advance estimates of resource requirements with sufficient 
accuracy or lead time to make them useful for planning. Focusing the 
financial responsibility for academic computing services at the right 
level of responsibility, however, provides a useful way of solving this 
problem as well as focusing the fiscaf control of the cost of these 
services at the right level of responsibility. What is the right level? The 
Deans and/or the Vice President for Academic Affairs are generally 
responsible for the budgets for academic instruction and self-funded 
research. Any fiscal control of the demands for academic computing 
services should logically be focused on them as the principal end user 
and financing source. Dartmouth's model of free services for students are 
basically focusing the financing and control of demand at the university 
president leveL In most larger schools this is probably too high a level 
and it well may be too high a level of control for many smaller schools. 
To be effective, the pricing and billing of services for academic 
computing must be exercised In a way that end users of lervices is 
supplied with understandable bills, organized and supported by 
resource usage detail, that they can use to make the budgetary 
trade-offs between computing and other resource requirements of 
academic instruction and self funded research. 

3,0 HOW TO DO ALL TH?S AND NOT BREAK 
YOUR BACK! 

The key ingredients for luccessful budgeting and pricing are 
systematic resource utilization measurement tied to adequate coit 
accounting records. Make ca^l accounting work for you in: 

• identifying expenses 

® accumulating the expense mfermatlon in useful classifications 

• aggregating costs by operationa! center and meaningful categories 

• transferring costs among the cost centirs according to the work 
flow 

• job, product and system costing 

• providing direct support to billing and useful Information to the 
end user 
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Underneath the cost accounting you must have balanced and systematic 
reSQuicu utin^ation measurements. Whatever you measure and record 
will tend to focus attention on that resource? usage (the so-called 
"attention^directing" phenomena). If you measure too much, that 
at tun t ion vvill be diffused. If you concentrate on certain limited 
measures, the unmeasured will slip through your fingers, A great deal of 
care must be taken to establish a resource measurement system that is 
balanced, concentrates on a limited number of key resource measures, 
and provides checks on unmeasured areas of resource usage. The system 
must be maintained and reviewed for sufficiency periodically. It also 
should be tied directly into the cost accounting and the billing system. 

4,0 ROLE OF PRICING IN A NETWORK ENVIRONMENT 

The objectives and alternatives of network pricing are very similar to 
the ones discussed earlier. They are however, more sensitive and 
CQmpjex in a network environment. The constraints are similar but can 
become very hardened and limited when dealing with different 
corporate entities {universities, colleges, etc.). In the EDUCOM net^ 
working situation it would also appear that proper pricing is even more 
crUical than in most other. environs. 

In the report of a task group of ADP management professionals, 
principles, standards, and guidelines for manag&ment control of 
automatic data processing activities and systems are set forth, A portion 
of this report is included in this volume as Appendix 
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CHAPTER 6 

by JON C, STRAUSS 



Use of Planning Models at Penn 

1.0 FOREWORD 

The workshop on planning nnodels in higher education involved four 
formal presentations. Each presentation evoked a great deal of 
discussion, not only on PENN planning and budgeting approaches, but 
also on related approaches employed at other institutions. This report 
outlines the formal presentations to the workshop, The resulting 
discussion was lively and stimulating, but virtually Impossible to record. 
Formal presentations covered yearly budget models, equilibrium 
models, a tenure planning model, and long term budget planning. 

2.0 YEARLY BUDGET MODELS AT PENN* 

This part of chapter 6 is concerned with yearly budgeting at PENN, 
its relation to the organizational structure, and the supporting budget 
models and information systems. Throughout, emphasis is placed on 
the proposition that budgeting is the quantitative expression of the 
fiscal planning supporting other planning processes. 

The chapter is dlvidiij into four parts: responsibflity center organiza- 
tional structure; university budgets; Penn budgeting process; supporting 
information systems at Penn. 

2.1 Penn Responsibility Center Structure 

in 1973 the University of Pennsylvania adopted a responsibility 
center accounting structure to better relate academic and administrative 
planning to fiscal planning. The Penn responsibility centers are 
classified as instructional, resource, and administrative service centers. 



■The material far this seetlsn was dritfwn In large measure frqmi Strauss, J.C, 
Administrative Infermatlen Systerfis for Plahnma'% Defining the Future, 
Proc##dings Bf EDUCOM Spring 197i Ceriferenee. 

-47- 
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Instructional centers perform thu main academjC teaching, research 
and service missions of the university and are responsible for balancing 
total income to total expense: 

• Total incorm includes dirf?ct center income and a share of 
univfrsiiy general income (subventjon}. 

• Totai expense includes the actual direct costs and budgeted 
overhead costs of the center. 

The Penn instructional centers are the fourteen schools and colleges. 

Resource centers provide academic resources and services in support 
of the schools. They are income'eMpense budgeted and the bulk of their 
income comes from general university income. 

Resource centers include: 

• Department of Intercollegiate Athletics 

• Annenberg Center 

• Interdisciplinary Center 

• Museum 

• Library. 

Administrative service centers are primarily expense budgeted based 
on services necessary for support of the instructional and resource 
centers. Penn administrative service ceriters include: 

• School and Department Libraries 

• Student Services 

• Department of Physical Plant 

• Auxiliary Enterprises 

• Central Administration 

• Development 
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Expenses described in Administrativfe service center budgets, net of 
any direct income, are spread to the responsibility and resource centers 
as overhead costs. To allocate overhead costs the budget office uses 
algorithms driven by factors such as numbers of students and facuity, 
size of budgets, amount of space, and so on. 

Information systems support the budgeting process at Penn in 
several ways. They provide data on: current and previous year actual 
and budgited fiscal performance; and factors affecting fiscal perform^ 
ance. The university information systems also provide mechanisms for: 
projecting future fiscal performance and developing strategies for per^ 
formance control; testing submitted budgets; and controMing organi- 
zational behavior to budgets. 

Because Penn uses the responsibility center structure, university 
administrators must deal with several issues, some of which are seldom 
encountered in other colleges and universities; 

• Subvention setting 

• Responsibility center fiscal performance 

• Bank management 

• University fiscal performance 

• Sizing of resource and administrative service centers 

2.2 University Budgets 

General income-expanse budgets for Pann are represented by a 
complete 4? row, 9 column budget matrix. In this matrix, rows 
represent incomes and expenses while columns represent aetjvlty types 
like Instruction, Organized Activities, and Reieareh both restricted and 
unre^ricted. Most budget analysis concentrates on the responsibility 
center unrestricted operating budget matrices. A typical example is 
illustrated in Figure 1 , 

23 Penn Budgeting Process 

The Penn budgeting proMSS involves four phaies: formulation of 
guidelines on a university basis; preparation of outline budgets for 
schools, resQurca centers, and service canters; preparation and test of 
line item budgets; and operational controt of budgets, 
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SECOND ROUND lUDGET PROJECTIONS 
(A Typical PENN School) 

REVENUE 

Tot^l Tufnon 10.38? 
Undergrgduite Tuiiign 

Rsquiar 4^234 

Special 91B 
Grsduate Tuition ^ 5.?3? 

Regular 4,611 

TuUidn frern Special PiogfLims ^ 
Social Fees ^ 
Fiiidncial Aid tncgrne 0 
InvBsimifnt ineQme 

Gift Incerne Pfiygie ^ 



Grant and Centfact jncofne 



Librarigf 



0 



Indirect Cqsi RecQvefigs 

Siil^i ditd Services 10^ 

MiseeManeous Inesme 0 

TOTAL DIRECT INCOME TTjf? 

Special Slate AppfgpnaliOn 0 
Fforn General Univerifty 1*473 
Bank Tfantaciion 

TOTAL AVAILABLE 1^3^^ 

EXPENiE 

Compensation 6.123 
Administratien 7 
Academic 4,000 
Cierieai ^74 
Service 94 
Employffe Benr?fiis 1 
Cyrrtnt Espensf ^'^-I 
Equipment ^| 
Student Aid \ .7Qb 

Undergraduate - Rggylir t,04O 
Undergraduati - Special 44 
Graduate = Regular §24 
Graduite = Special ^^-^^^ 

TOTAL DiRECT EXPENSE jijTg 

iNDIfttCTCt^TS 

Student ServiCii 2 



438 



OpsfatiQfis ind Mamtiiiartce 

383 

Utilities = indirect 

Nen UiJhiJes - Direct ^03 

Non Utilitifs - indirect _ 
Ausihary Entifpnief _^ 
Genffij Admifiiiiraiisn ^1^ 
General Expertse ^ '22 

Space AHocatign 

Direct 2i3 

Indirect ^^23- 
TOTAL iNPIRECT COSTS 

TOTAL EXPENSES * jMZS 



VARIANCE 



2t 



FIGURi 1 - A tvplcal Finn reiponsibili^ Cinter budget mitfiH. 
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2.31 Formulation Of Guidelines 

During the Summer and early Fall each year at Penn, guideline 
principles and parameters are developed and tested, first on a total 
university basis and then on an Individual center bisis. 

Table 1 Illustrates the sort of total University parametric studies 
performed to test variQus tuition, Gompensation, and current expertse 
increases. This data is presented to the Budget Committee to assist in 
the formulation of guideline recommendations to the President. 

TABLE 1 - Projected FY 1977 Unrastricted Budget PerformanDe 

Tuition IriGraases Current Varianee 

Case Undergraduate Qraduata Compeniation ixpenis (In 1000 $) 



Base - 



FY 1976 


1.0 


1,0 


1.0 


1.0 


4492 


1 


1.04 


1.05 


1,10 


1,06 


-1656 


2 


1.Q4 


1,05 


1,10 


1,10 


-2823 


3 


1.04 


1,05 


1,12 


1.06 


-3026 


4 


1.04 


1,05 


1,12 


1.10 


^193 


5 


1.04 


1,10 


1,10 


1.06 


-515 


6 


1.04 


1,10 


1,10 


1.10 


-1682 


7 


1.04 


1.10 


1.12 


1.06 


-1885 


8 


1.04 


1,10 


1,12 


1,10 


-30S2 


9 


1.08 


1.05 ^ 


1.10 


1,06 


-768 


10 


1.08 


1.05 


1 JO 


1.10 


-^1935 


11 


1,08 


1.05 


1.12 


1.06 


-2138 


12 


1.08 


T05 


1.12 


1.10 


-3305 


13 


1.08 


1.10 


1.10 


1.06 


373 


14 


1.08 


1.10 


1,10 


1.10 


-794 


15 


1.08 


1.10 


1.12 


1,06 


-997 


16 


1.08 


1.10 


1J2 


1.10 


-2164 



Based on these studies the Budget Committee recommends guideline 
principles and parameters to the President which he in turri presents to 
the Trustees, Initial guideline principles and parameters for FY 1977 
budgete are as follows: ^ . 

1. The College of Oeneral Studies, Summer School, and Wharton 
Evening School budgets are incorporated into other responsi' 
billty centers, 

2. Real space chirges are held level at 5%, 

3. An endowment income overhead fee is levied at 19.1%. 

4. University tuition is 10% of earned tuition. 
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5. Historical smoothing of undergraduatu tuitiun and student aid is 
applied to responsibility center iricome as it was in 1976, 

6. Organuational issues related to responsibility center definition 
will be cleaned up. 

7. Partial repayment of tjunura! fund advancus is required, 
S. Partial repayment of hank loans is required. 

9. Submission of amortisation plans for overdrafted restricted 
accounts is required. 

10. The general fee will be better related to the cost of provided 
services. 

11. Group life insurance will be provided to eligible employees as a 
new benefit. 

Initial guideline parameters for fiscal year 1977 assume the effects of 
the economy and other uncontrollable factors* 

1. Current expenses and equipment are assumed to increase by 6% 
m responsibility centers and 10% in indirect cost centers. 

2. Utilities costs are assumed to increase by 10%. 

3. Enrollments are assumed constant at FY 1976 levels, 

4. Endowment income is budgeled for yield only based on FY 
1975 actual experience of $7,49 per Associated Investment 
Fund share net of direct portfolio management costs and the 
19,1% overhead fee, 

5. Indirect cost recovery income is budgeted based on Office of 
Research Administration projections using a 51% rate of which 
9.1 % is for rollforwird, 2.2% for building and 39.7% for the 
responsibility centeri, 

6. Employee benefits rates are computed based on paying for 
planned increa^s in benefits costs. New rates are: A-1 @ 15.5%, 

@ 21,1 %, A^3, 4 @ 20,0%, 

7. State appropriation is assumed to increase by 6% and the total 
increasa is resarved as contingency. 

Based on the guildeline principles and parameters, the budget office 
projects alternative controllable program reductions which are required 
to balance the income/expense budget. Figure 2 illustrates lueh 
alternative projections. 

Selected guidelines for the 1977 fiscal year are 6% average 
compensation increaM and 7% average tuition increase which requires a 
3.3% controllable program reduction for balance. 

2>32 Preparation of Outline Budgets 

The secofid phiase of the Penn budget process involves two main 
^ries of interactions between the central administration and the 

53 
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TUITION PLUS FEE INCREASE 
PERCENTAGE 



AvSrigy 





0 


1 


J 


\, 


/ 


9 


0 


2 20\ 


) 8 b V, 


0 96 


i)07\ 


■0B7% 


1 ?0% 


1 


7 98% 


7 53% 


1 64% 


□ 7b% 


■Q U% 


-1 02% 


3 


4 34 \ 


3 89% 


3 QO'jJ^ 


7 11% 


1 22% 


0 34% 




b 70% 


5 25% 


4 3e% 


3 47% 


2 S8% 


1 70% 


6 


6 3i% 


b 93% 


5 04% 


4 1^% 


3 26% 


2 38% 


a 


7 74% 


? 29% 


6 40% 


5 51% 


4 62% 


3 74% 



FIGURE 2 - Altefnative pm|ectioni of gontranable 
progrim reductions. 



schools. In the ftfit round, the guideline policiei and parametefs are 
tested at the individual responsibility center level. Based on the results 
of the first round, guidelines are refornnylated, subvention resources are 
analyzed, subvention is reailoeated and the second round (hopefully) 
proceeds to balance. Examples of the material employed by the 
responsibilities centers is presented in a later section of this ehapter. 

2.33 Preparation of Line Item Budgets 

Once agreement is achieved at the outiine budget level, the centers 
prepare detailed line item account budgets. These detailed budgets are 
then accumulated by the budget office and reconciled against the 
approved outline budgets, 

2.34 Operational Control to Budgets 

Information systems for budgeting at Penn support a variety of 
activities designed to provide operational control of expenditures to 
budgets. Performance Information is provided to responsibility centers 
and to the administration. These reports include: monthly accounting 
system reports by account by ledger; and Income-expense reports by 
school and by departments. 

The comptroller and the budget office conduct monthly perform- 
ance reviews with business administrators and quarterly performance 
reviews with deans and directors. Information systems also support 
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additional illogical budget analysis and Hxpunditure control actions by 
the comptroHef and the budget office. 

Furthur actions by deans and directors to conirol expenditures 
include periodic mcome reviews and income and expense adjustments 
for bdlance. 

2,4 Informdliun Systems for Budgeting 

At Penn, information systems have been developed for budget 
planning, budget development, budget approval, and budget controL 
Since a detailed presentation of the Penn approach to support 
information systems was published in 1975 by EOUCOM (see reference 
p, 47), the readof is referred to that proceedings for a full description of 
the approach, 

Penn has made a significant investment in the responsibility center 
management and accounting system described here. After several years 
of start up problems the system is iri place and functioning well. 

3.0 EQUILIBRIUM MODELS: REALISTIC STABILITY 

Stanford University and the University of Pennsylvania have each 
developed approaches to attaining and maintaining a balanced budget 
and computer based information systems to support those approaches, 

Stanford's approach is quite fofmal, based on detailed projection of 
future economic tiehawior, and centrally imposed. A key notion of the 
Stanford approach is that funded program improvennent is closely 
related to tuition and salariei. The Stanford apprQach is described in 
detail in the references (1,2). 

At Penn, the notion of equilibrium Is centra! to all budget planning. 
In the Penn planning and budgeting approach, the concept of realistic 
itabiiity has been developed and used to describe long term problems. 
Typically, future planning is done in constant dollars while allowing 
sufficient contingency to respond to local variations In inflation in 
various income and expense items. Most planning is decentralized. 

At Penn realistic stability is defined as the condition of budget 
balance where the Income is real and continuing and expenses have not 
been artificially reduced by deferring needed salary increases and other 
expenditures. Once realistic stability is achieved, it should be possible 
to retain realistic budget balance in future years through modest 
changes m controllable income and expense items. However, long term 
constraints will need to be exercised to assure maintenance of stability. 

3.1 Example Calculation 

Refer to FV 1976 unrestricted outline budgets for responsibility and 
administrative services centers in Figures 3 and 4 rBSpectively. These 

DO 
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UNIVERSITY UNPISTRjCTED BUDGET FY 76 



1 REVENUE 



2 


Tui tmn 


56396 


3 




30895 


4 


yroduate snd professionai 


25501 


5 


Specisjl FiiL'5 


1154 


6 


Scholarships 


0 


7 




0 


8 


gifts 


0 


9 


U,S, governmpnt 


0 


10 


other 


0 


1 1 


GSAS 


0 


12 


Investment Iriyarht.i 


823 


i:i 


Giffs unii CiTimts 


460 


14 


private 


460 


15 


federal 


0 


16 


Qthor 


0 


17 


Indirect Cost Rucoverigs 


11276 


18 


Sales and Servieos 


4000 


19 


MiscellaneeiiS 


1327 


20 


TOTAL DIRECT INCOME 


75436 


21 


Special State Apprepnation 


5054 


22 


From General University 


39383 


23 


TOTAL AVAiLASLE 


109873 


24 


DIRECT EXPENDiTURfcS 




25 


Cempensation 


44891 


26 


idmjnistrstion 


4613 


27 


academic 


25S52 


28 


elericsl 


5289 


29 


service 


889 


30 


ernployea benefits 


8548 


31 


Current Expense 


7593 


32 


Equipment 


173 


33 


Slyri^ni Aid 


11385 


34 


undergriduite 


8704 


35 


graduate and profesiional 


2681 


36 


TOTAL DlRiCT 


64042 


37 


iNDiRECT COSTS 




38 


Student Services 


212 


39 


Ltbrarief 


5038 


40 


Operations and Malritenance 


12831 


41 


Ayx, Enterprisei 


288 


42 


General Adrniniitration 


6576 


43 


Gtneril Expensi 


8558 


44 


Space AlfoeiiiQn 


7829 


45 


TOTAL INDIRECT 


41339 


46 


TOTAL EXPENSE 


105381 


47 


VARIANCE 


4492 



FIGURE 3 ^ Untvemty unreitrlcted outline budget for 
responsibility centers. 



ou 



m USE OFfUANNlNG MQDFl S A T P N 



UNliVERSrTY UNRESTHlgTEpBUOGiT FY 76 











F X P I' 


St 






NET 




\ 




J 






b 




9 






ft 1 


A :i 


A 4 




u n L 










isgi 




140 


4M 


0 


1Q27 


713 




0 






154 


661 


0 




5038 


40 Opef yiioni arid Mdif=^Ii'M^f„:fe 


Q 


704 


344 


348 E? 


102 1 


1736 


1&4@ 


1383S 












908 


1B§9 




788 


43 Generji Ai1mini>Tfjt.nn 


1 34 


3338 


1?31 


no 




0 


11 14 


6576 


43 Gffief ji E sr^Dw 


iSii 


14 ;6 


97R 




528 


0 


.7023 


a5&a 


44 Spjrr AlJgfdTitin 
















7l?i 


4b TOTAL »NDiHECT 


?i332 


m7b 


S40€i 




44/!, 


7595 


7\An 


41339 



d*icribe byd^t 7S 
I UNDERGRfi.PUATE TUtTlON 14^ 
7 GHAD/PROF TulTfON 3900 
J & 1 WAGtS 1(3000 

4 A, 7 gAL-4RV 2 h ^ 

5 A 3 FAY ' /600 

FIGURE 4 — University unrestricted outline budget for administrative 

service □enteri. 



ouiline budgets include all known positive contingency funds for FY 
1976 but FY 1976 salary and wage adjustments have not yet been 
includud, 

The continuing income base for the university is calculated as 
follows: 

Shown Unrestricted Income 131,205 (109,873+21,332) 

Less Capital Gains Carryforward ^ 1 ,125 

Uess Applied EJ. Rollforward -2,220 
Less 1,000 in Medical School LCR. - UOOO 

FY 1976 Stable IncorTie 126,860 

The stable expense base is calculated as follows^ 

Show"n Unrestricted Expense 126,713 (105,381 21,332) 

Less Unrestricted E.B. Ro^lforward 

Costs - 1,932 

Plus 10% COL CorTiponsation Increase +6,857 
Plus 10% Current Expense Increase +2,906 
Plus 10% Libraries Current Expense ^ , +120 
Plus 200 in Veterinary Schoo! 

Salaries +20O 
Plus Deferred Maintenance +50Q 

135.364 
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Based on the calculation of university continuing income base and 
stable expense base, realistic stability in FY 1975 vvould require a 
reduction in XotS unrestricted costs of 8,504 or Q-.3ii> on an adju&ted 
uxpensy bas^ of 135.364. 

3.2 Personnel txpmsv Reductian Targets 

To compute periannel expense reduction percentages that vvould 
have been necessary to achieve realistic stability, it is assumed that the 
total 8,504 in cost reduction is made in uniform personnel reductions. 
RfCognizinQ that the assumed 10% increases raises the adjusted FY 
1976 base compensation costs to S77.773. a reduction of 10.9% in 
unrestricted personnel ex[^nses would have been required to achieve 
realistic stabiliiy in FV 1976. 



Some of the riiDst important planning decisions in higher education 
relate to tenure comrnitments. In current dollars, a teriure decision 
comrTilts approximately 31,000.000 over 30+ years. Generally these 
commitments are discipline specific. 

Lonq te rnrt ptannt ng at Pen n th gn h as conccn trated on tenure 
plar^ning and its relation to durable resources. The approach described 
here has been developed by Dr. Robert Zemiky^ Director of Institu- 
tional Analysis, and Dr. John N. Hobstetter, Associate Provost for 
Academic Planning at jH© university. 

Topics to b€ covered include: the concept of tenure planning; special 
considerations; prudent staffing levels; a composite schcoS example; 
plarined use of the analysis at Penn; and experience to date with the 
model at Penn. 

4,1 The Concept of Tenure Pianning 

Estimates can be made of school *Y' ciurable income, DIj, from 
interpretative analysis of historical income ciata by category. The 
present or current fraction of school j income spent in support of the 
standing faculty, '*Pj*'. can also be determined. The product of these 
gives a short term estimate of school durable incorne available to 
support tenured faculty. If "S;'' is the average salary of tenured faculty 
in school j, tJien the rnaxirnum prudent tenure level in school j is; 



4J) TENURE PLA^NNING MODELS 




4.2 Special Cunsiderjtions 

Anaiysis is cJono m constant doliats to bvoid ihu pfoblurrib and 
ii'HKiU^ss cunipiicat ion Of irination [^rOj^JctiDfis. To tunft ihc dnaiyis^ tg 
wufkabit? prupDftionh, thu h.UutiCJi Linjlysis anci prajt'ctiun pertad are 
baljnci.'d fivy ye^rs. Pruioclit^n is bdSfni Hui^Hy on clonionstratP^, 
rdthur ihjn prDmiS(Ml, bt'tiaviof of Huch msfjOfisihiliiy centur. Bucausu 
the pr'Djfe^ction is basad on fjvu yenis pfuviQus pnrfufnnance, the process 
requires and fdcihtates a tivu year subvention plan and conimitment. 

At Penn thu tenure projection analysis vvtll be* repe^ated yoariy for a 
ftjiiifiq fiwL* year f)i jn. It has btfen, and fj^pecied to bt?, use-fu: as a tool 
to focu^ profluciive jtitTUion ori: tenure levels; balonce of lenured 
dnd junior faculty, balanci? of faculty and other expenses; and 
university priuntv expressed in subvuntion relation ot itaffing to 
r esour ces. 

4.3 Prutknit Staffin*^ Leveh 

Ustnq thi) tfjnure planning model a five year projection of school 
faculty by rank can be presented at two extremes. It is assumed in the 
foMovvtng example that durable resources not spent on tenure plus non 
(lufdble resources af*:; invt>st<id in assistant professors. These axtrernes 
are: 

• no new profTiotions to toriuru 

• com mil tiny all durable resources available for faculty to tenure 
positions. 

How mucfi of the durable resources, which are projected to be 
available, should be corTiniittetl to tenure m any school is a matter of 
administrativti policy and judgement. Because the tenure planning 
mociel proj«CTs the two eKtr ernes of investment of durable resources, an 
administrator can rTiake a bettt'r judgement of the appropriate level of 
investment . 

An uxdfni)l" of the tejnure plan for a composite of several Penn 
schools IS pirserited ni Figure &, 

4.4 Planned Use of Analysis 

After verification of historical ddta, the tenure planning mode! w\W 
hu use.:! in a three step process to dtwolop budget estinnates, F irst the 
P^es(..ant and PfovosI, throun^ an interactive process, will determine 
five subv*^3ntion distributions with which they are corrtfortabie. 

Next, the nndividual schools will be presented with their tenure 
planning analysis and Ix' mkcd tosubmit five year plans indicating how 
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Bdit>d on thti ejaculation of unwursity con! nuifiy incanuj ijjSM drui 
stabie es^pensi? base, rt?a!istic stability in F Y 1976 wouid roquire a 

t?5i pH ns^M) a^o of 1 3D. 364. 

3.2 Persunnel Expense Ruduclioii largeth 

To compute pur^nnvA iyxpi'mc f^'duction pit cerit ages that would 
h>,:ve bem necessary to achicwe realistic stabihty, it is assumed that the 
u.)tti' 8,5M ifi cost tuduction is made in uniform personnel reductions. 
Rocc-';;fM/-]i] thjt ihv ,i^si;n^ed 10''^ incft/jses t^^\2 adjusted FY 

1976 bse CQfTiptjn^titiQn costs to S77J73, a reduction of 10.9% in 
un restncttiHl ptjisonnoi (jxfx^nses would havt> been rtiquirtid to achievu 
r&ai!St!C stdbdity ?n FY 1976. 

4.0 IFNUIUi PLANNING MODELS 

Sonife! of thrr most important planning decisions in higher education 
r^iiiiW 10 tnnuFt* commitments. In current dollars, a tenure decision 
conirriits jf}prDX!fna|fjiv SI ,000,000 ov/er 30^^ years, Generally these 
cunimitmeiits are discipline Sfjucific. 

lanq turm t>i<3nning at Penn then has cQitcentrated on tenure 
plannmg and its relation to durabie resources. Tlie approach described 
here has been devuloped by Or. Robert Zomsky, Director of Institu- 
tional Analysis, and Dr. John Hobstotter, Associate Provost for 
Academic Plannincj at the uriiveisity. 

Topics to be covered include: the concept of toniire plannmg; special 
considerations; prudent staffing levuts; a composite school example; 
planrTed use of the analysis at Ponn; and experience to date with the 
fTiodel iit Penn= 

4.1 The Concept of Tenure Planning 

Estimates can be rriade of school 'Y' durable income, Dlj, from 
jnterf)rL?tative analysis of historical income data by category. The 
presetit or current fraction of school j incofne spent in support of the 
standing faculty, "Pj", can also be dotermined. The product of these 
gives a short term estimate of schooi durable income available to 
support tenured faculty. If "Sj" is the average salary of tenured faculty 
Ml scbool thnn the rnaxiftium prudent tenure level in school j is: 
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4/2 Special Considerations 

ARtilysis IS donj' tn constant doHars to ovOid the probiems and 
MMf?(i!ifhs i;urTir)!ic:,iT .()n of irifUition pMjioctian^. To \~w\l iho analysis to 
wufkahh: pTOpori\an%, the histDfu:dl analysis ond project i on ponoci are 
ba\iimi:6 tit five yvan. Projuctiun is btiSsHi soluly on dumonstrated, 
rjthtjr thtjn pmnnsiMj, hnhavior of uach rosf)afistbiMty center. Because 
the projection iS based on five years previous performance, the procnss 
requires and fdCilitates a five year subvention plan and conimitment* 

At Penn the tenure projection analysis will be repeated yearly for a 
rolltnn fiv« year plarv It has been, anri is e>?pected to be. useful as a tool 
to focus [jrotiuctive attention on: tenure levels; balance of tenured 
and junror faculty, baiance of faculty and other expenses; and 
university pnorjty expressed in subvention relation of staffing to 
resources, 

4 J Prudent Staffing Levels 

Using the tt;nure planning modui a five year projection of school 
faculty by rank can be presented at two extremes. It is assumed in the 
following nxarnplfj that fkirable resources not spent on tenure plus non 
durable resources awi fovestecJ in assistant nrofessors. These exirernes 

• no now promotmris to tenure 

• conirnittrng all durable resources available for faculty to tenure 

pos iticjns. 

How much of the durable resources, which are projected to be 
available, should he cornmittod to tenure in any school is a matter of 
administrative policy and judgement. Because the tenure planning 
model projects the two extremes of investment of durable resources, an 
admmistrator can make a better judgement of the appropriate level of 
investment. 

Ar) exanipie of the tenure plan for a composite of several Penn 
schools is presented in Figure 5. 

4.4 Planned Use of Analysis 

After verification of historical data, the tenure planning model will 
be used iri a threu step process to develop budget estimates. First the 
President and Provost, through an interactive process, will determine 
five year subvention distributions with which they are comfortable. 
Next, the mdrviduai schools will be presented with their tenure 
planning analysis and be asked to submit five year plans indicating how 
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TOHETIRE 9Y 19B0 
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TO TENURE 




32 NEW APPOINTMENTS TO 
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NUMBER SET \ 
i') CMANGt CHANGE 
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532 
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FIGURE 5 — Composite school tenure 


profile 


for 1980. 



they intend to if west the potGntially available tenure positions. Boseci 
on these submitted school plans, model results, and other anrilysis, the 
President and Provost may then authorize tenure positions and/or may 
feallocate five year subtfenttons to develop attractive opportunities. In 
no event will modei indications of available positions become licenie to 
fill those positions without the most searching academic priorities 
analysis. 

For the future, the basic process will be repeated annually. Each 
summer the historical data base vvill ba updated with the most recent 
year information, and the oldest information vvill be discarded. Next, 
the President and Provost will update their five year subvention plan, 
possibly reallocating resources in view of more recent information. 
Finally, the schools will be asked to respond with changes in their 
staffing plans. 

4.5 Experience to Data 

Individual school results v^ere not made available to the schools until 
late Spring 1976. Hovvever, at the time this chapter was prepared, 
several interesting and valuable results had already been achieved. First, 
there has been a general recognition that tenure positions must be 
linked to durable resources. Deans are convinced on a university basis, 
but they have questioned the concept more on a school basis. Second, 
there is an emerging recognition that tenure is not a right of the best 
junior faculty, but rather a resource to be employed sparingly to attract 
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the best availabie scholar - hopefully frcim within the institution, but 
not necessarily. The central administration has recognized that the five 
year subventions nnean nothing unless the subvention resources are 
mafiagad to bo constant or mcreasniy and overhead costs are constant 
or decreasing in constant dollars. The schools have recognized that they 
can influence tenure availability through incoriie generation and 
lifestyle. Fmally, administraiors in the schools have reluctantly 
accepted tf?e assuniption that tenure planning should be on the basis of 
assured durable resources and not ixpected resources such as pledges, 
hoped for grants, and possible future interschool reallocation. 

5.0 LONG TERM BUDGET PLANNING AT PENN 

At the University of Pennsylvania tenure planning Is the principle 
focus of long term planning, but the following issues deserve attention 
in their own right: 

T Maintenance of General Univirsity Income 

2. Compensation Planning 

3. Tuition and Other Student Costs Planning 

4. Total Return on Inveitments 

5. Effect of Federal Poiicies on Support of: 

a) Heaith Related Iristruction 

b) Resaarch (by discipline! 

6. Costs of Overhead Services 

a) Uncontrollables (energy, interest Jnsurance) 

b) Regular Services 

ej Coupling to Federal Overhead Policy 

7. Overhead on Restricted Activities 
a) Research 

b} indowment 

c) Other 

8. Funding Developnnent Costs 

9. Managing Development Campaign Proceeds 
10, Sizing Overhead Services 

Long term budget planning at the university wilt take all of thesa issues 
into account. 
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CHAPTER 7 

In A J. ROSF 



Use of APL in Administrative Systems 

APL, since it first became available as a computer programniing 
languayo m 1966. has been the center of many heated arguments. Its 
dfitractors who favor tha classical computer language such as COBOL 
and Fortran have said thai APL is too unstructured and too cryptic 
(some have evtni said that it is toopQwerful) to be commercially viable. 

Its advocates oraise APL for the same reasons. Because it is compact, 
one level of structure is subsumed by the power of its primitive 
operations. Because it «s syrnboiiC. it is independent of any natural 
languanes and, moreover, lends itself to formal algebraic manipulation 
(and, hence, optimization ). 

In the 1960's, APL could bt) discounted as not commercially viable 
because it did not handle either files or commercial formatting. But in 
the interest of survival, cQmrnercial time sharing companies developed 
file systems and formatting routines for AP-., and the acceptance of 
APL in the business community is now well established, A/e repeatediy 
hear and see cases where usmg APL significantly reduced ne amount of 
time required to implement a computer application - reduced times of 
a factor of 4 to 10 are not uncommon. 

Moreover, there is empirical evidence that APL Is gaining in the 
academic community; 

• Syracuse, UCLA, and Wharton all use APL in their business 
curriculum, 

• It IS estimated that over 40O colleges m the U.S. provide some 
sort of access to APL- 

• There are around ten textbooks on APL available, and one of the 
more popular ones regularly sells over 25,000 copies per year . 



-63 - 



64 USE: OF AMI IN ADMlNlSrHATlytf SYSTEMS 



APL is used tor a variety of administtdtive functions at Ofanyu Com 
Community Coilege, Syracuse, SUNY (Harpur), Uniyer*;ay of Texas 
(Odiids), Cornell Medical, Quebec, UCLA, among othors. Many of the 
applicattun^ hofl grass foots l^mmnm^s =n ihjA th-y wore dt^vdoptjd by a 
faculty mtirriber or department administrytor with a need dnd tntorest, 
r^thflr Thar! by the central data processing or MIS staff. Thdt has also 
buen the typical history tn the commercial world. 

The ^A/orkshop was used to teach APL, rather than to talk about a. 
The Qutline used was the Table of Contents of "APL, An Interaciis/e 
Approach*^ by Gilman and Rose (Wiley, 1974), witfi particular 
emphasis on Chapters 21 (Formattincj) and 20 and 30 (Filf^s). 

A ft^uliiuj fur APL'^3 compactness and power can be gotten from the 
following sample terminal session: 



1,0 DESK CALCULATOR OPERATIONS 

Us^r input indontad 
Response? not indeiited 

Add scalar to .scalar 
-C Subtract 

3 



15065.2 

5*"? Divide 

)Diairs l& Change displ.^y to l6 places 

0.7lU235?m23571i*3 Internal precision is 16 + 

) DIGITS 10 

WAS 16 
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S2 



2 + ^ 



2,0 OPERATIONS EXTEND TO VECTORS 

2^2 *^ ? 3 2 Scalar to vector 

6 9 I. U 



* ^ 2+2 Vector to scalar 

6 3 5 ^ 

3 ' + 6 7 8 Vactor to vector 

3 1113 



6i 



13 



r I .;-i--rt^dLiCt 1 on , 



1 .j or vf^ctor suni 

[-^ rius-reductlon of y , 

I ii or Bujn over 7 

y Tinc^-rGduction of y 

3jb or product ovnr y 

r :^ ?1aximu^ in r 



i--.// Plus-scan oparator* 

ij I- or cunulaUive surn 



2+/^ Take firnt 2 olenientE 

2 ^ 

jfv Take last J elwntaritis 

7 j 2 

i^Y Drop first elenent 

H 7 3 2 

"li/ Drop last elenent 

2 i+ 7 3 



I n de X geno r a to r 



1 2 3 t+ 5 



3.0 OPERATIONS EXTEND TO ARRAYS 

p4 Shape of 4 

^" 3 up4 Reshape into 3 xo^m f 4 eglufafie 

AdCO 

SPGS 

U 

1 2 3 
4 5 6 

C^H 2 7 1^8 

U ^ ^ 

I b a 

0 
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Operaticn on arrays 



i,^ . p^tlatlondl- operators ^!.?>>^ 



4. 

1 :^ V 



i* S i 1 5 8 

^^[i ]r hXT ay 5 atfjn a t ed d Ion g eel unns 



1 2 2 
^ C & 

H 3 7 
1 - 

+ , - L 

8 k 2 J ^ 
13 2 '-3 5 * 

1:3 3fe t% 

hi: .2 



nieraentS of arrays say be sP'i^eiad 



^t3a]'^3 ^^^^ chaxiged 



' * Simylta/i«>©uB linear oquatisngi 



M 

1 3 ^3 

2 ^1 2 

1 1 

XYZ 

' ChccK - nultiply H by answers 



salved by dividiing vector of 
constants by w^ttiM of coeffioienti 



to qet y. 



C) () 



4.0 LXAMPLLhOf- USLFUL [ UNtMON^ IN 1HL 

Ai'L^ PLUS sv^rrM 

4. 1 Surt Numbers 

Sort in asct-ndinq orciyr* 

x-ia 7 2 6 ^^1 b ICJ 
1 t 7 10 16 2& 



Sort in descf?nciir#g order- 
2b IS IQ 7 b °1 



4 2 HypottMUJhe of a Right Triangle 

V C^A HIP B 
Cl3 (4*2 )*0. 5 

3 A^JF ^ 

3 1 5 HYP 4 I 12 

5 i.i*m2l3562 13 



4 J Polynomial Evaiuatiun 

Consider polynomali 

Its cooff icienta are? 3 -9 0 4 13 

V R*C POLY X 
ill ii9X),X)9X)iC 

"^i 0 4 13 
C pnLY 1 

4 i 
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X*7 3pl 10, \^ 
X 

1 10 1 

2 3 ^4 

C POLY X 
II 21053 11 
"2 2b 221 



4A Sort Characters 

Any collatinq serjuencu may hi^ uH-nih 
y E^COIL SORT M 



PHILAUELPIITA 
PONTON 

'prTTSFuncu 

DALLAJ 

PALO ALTO 
SAti FRAUClnCO 

ALt^'-ABCDE'FG}ilJKLMtU)PQPBTUVyX'yZ 
. TIE.^*^ALF SOFT CITIES 

DALLAS 
HA^^TFOHD 
LOS ANGELKS 

PALO ALTO 
PHlLABSLPfllA 
PTTTSDUBGl! 
SAN FRANCISCO 
WASHINGTON 
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4.5 Tabic Lookup 

Given a ta^ila of character data 
{CITIES} and a table of pasaible nc^ 
entries [NilWClT lES) , if the nov 

entriei are alroady in the table and, 
if so if whaf©. 

y 

CHIC A CO 
BOSTON 

WASHINGTON 

C IT IKS TLU NEIWITIEB 
0 t 0 IQ 



Ty/ it the other vay arguiid. 

nEWClTIES TLU CITIKS 
2OD00000OM' 



4.6 Using Largo Files 



Si UQ . : . 

'simrlfFnt^ Pcmtifs i 
iff AS 1 i 

J* |i 

iffgiS 1 ■ i Mi , i I 1^1 



had MLS i [fi^^St'nt 1 

Tik* last fivf alfppmti §f fili i t^penmE I 

lUi^ Cf»ei "lir fit ■™it»fii! of < 

iffiaE if« tft* Unit* ar f u* ii 

flr^Kt c^fi«i»n£ If *i 
SSMt to ^ In '■ill fe* i* 
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4 J Report Formatting (4//V//) 
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CHAPTER 8 



by RUBCn-IUUTSiiN and MICHAhL D.ZISMAN 



Database Management Systems 



KO INTRODUCTION 



Thf] tnrm * 'data base rnanugement" or "database managemeni 
system" conveys different meanings to differeni peopiG. In the author*! 
vif?w, a genaral purposa detabase management sv^^um (DBMS) should 
provide a large subset of ^he foli□^Afing funct;ani: 

• File and dau j^^uctufR ^^^MnHhon 

• V'^'.w ciefinit?ons (subi-chemas) 
® DatabjHf^/ Ciiratu'jn (loading) 

tabas^ maintenance (update) 

• Da tabnv-} query (retrievai and summarizing) 

• Report generation (formatting breaking summarising) 

• Procedural interface (toCOBOL, FORTRAN, PU1 , etc j 

• Security and privacy (passwords, encoding, audit) 

• Database sharing 

Figure 1 illustrates a general architecture of such a database 
management system. 

After discussing the importance of structure to database manage* 
ment, this chapter considers the value of file management systerris for 
simplified updating, retrievaL and report generation. The chapter 
concludes with a discussion of database design principles illustrated 
vvith an exarnple. 




n pataba!jE- man age-mknt svstems 



Fill? and 



User 
Pfogram 



Dictionary 

Of 

schema 
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Program 


- 



FIGURE 1 - Geniraj arahltiGture of a database managamant lystani. 



2,0 DATA STRUCTURE 

The structure of data is very impartant in data base management. 
One of the basic functions of any database management program Uto 
maintain the integrity of the data itructure in the database, and to 
utilize the data structure in retrieval. To accompiish these objectives, a 
database management system must describe the structure of files and 
data to the database management program. The schema is such a 
descflption. 

In any schema there are several levels of structure, each of which can 
be described in terms of the next lower leveL Levels of stri cture of a 
tvpical database managenrient system range from the high:!. % database, 
to the lowest, the bit. Figure 2 illustrates such a hierarchy. 
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DATABASE* 
FILE 
RECORD' 
SEGMENT 
GROUP ITEM 
ITEM, FIELD, ATTRIBUTE* 
CHARACTER, BYTE 
i BIT 

'InfJiuatus fho rnrjit IrvgIs of deseripiion, 

FIGURi 2 — Sehsma of a typical database management lystem. 



It h possible to descnbe the structure of an EMPLOYEE record as 
the composition of two segment types, a root segment and a dependent 
segment, with thr; stipulation that a record must always contain exactly 
one root segment and can contain any number of dependent segments. 
This schema describes a typical variable length record structure. 

Each segment of the variable length record structure can be 
described in terms of its component items. For example, the root 
segment of the EMPLOYEE record might contain EMPNO, 
EMPNAME, SEX, DEPCOUNT; the dependent segment might contain 
DEPNAME and RELATIONSHIP, H yure 3 Illustrates a record which 
contains one root and two dependent segments. This schema is called 
an intra record structure. 



EMPNO 


EMPNAME 


SEX 


DEPCOUNT 


DEPNAME 


RELAT 


OEFANME 


RELAT 


145 




M 


2 


Sue 









FIOURf 3 — Intra record structure: a variable length record with one 
root and two dependent segments. 



Rather than using variable length records, it is possible to store the 
same information by using two records, an EMPLOYEE record and a 
DEPENDENT record. Figure 4 illustrates this approach. 

The use of inter-record structure rather than intra-record structure 
requires pointers (in this case to point from an employee to each of his 

7J 
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EMPNO 




EMPNAIVIE 




SEX 




145 




Smith 




M 





DEPCOUNT 

2 



DEPNAME 




RELAT 


Sue 




wife 



DEPNAME 




RELAT 


Joe 




son 



FIGURE 4 Inter record stfucture: a fiKed lengtfi record with 
inter-record pointers to dependent records. 



or hur dtjpendants k It is the databaso management system's responsi^ 
taility to maintain these pointers for the user. Pointers can be used in 
two primary ways; as a pointer array; or as a chain. In the pointer 
array, iilustratud m Figure 4 one pointer is used for each dependent 
absociated with m employee. If the pointers in this case were used the 
first would point frorri the amployee to his or her first dependent. The 
second points to the next dependent, and so on. 

If DBMS supports an Inter^record structure, it is typically ealled a 
hierarchicat or network DBMS. The principal distinction of a network 
DBMS IS that it permits a record to participate in more than one 
hierarchy. This is useful because it permits the database to capture the 
complex interrelationships between data that correspond to the 
interrelationships that occur between the entities chat the data describe. 
Database users are saying the same thing when they say that a network 
DBMS permits minimum data redundancy. 

For example, add PROJECT records to the example database 
cantaining EMPLOyEE and DEPENDENT records. Just as any 
employee can have any number of dependents, he or she can be 
working on any number of projects. However, a project differs from a 
dependent In that any number of employees can be working on a 
project; whereas a dependent can be dependent on only one employee 
(assuming that the company has a strict nepotism policy). In general, 
relationships such as the one between EMPLOYEE and DEPENDEMT 
aru caMed one to many, ynd relationships such as between EMPLOVEE 
and PROJECT are called many=to-many. The term "functional 
dependency" is frequently used by some in place of our term 
"relationship". \ - 

Continuing with this example, note that there exists useful infgrma' 
tion about the work of a particular employee on a given project, such as 
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total budgeieci iwmt, time spunt on the project to da to by the employee, 
the employee's schudule on the proloct* etc. Call a record containiny 
such information Iho TIME record. To describe a one -to many 
relationship betweun tMPLOYEE and TlfylE and also a one-to^many 
relationship between PROJECT and TIME, a diayram like the one i!^ 
Figure 5 is usofuL 











EMPLOVEE 




PROJECT 












TIME 




FIGURE 5 - A schema to Hlustrate two one-to-many relationships. 



This structure not only captures the two one=to-many relationihipi 
(EMPLOVEE^TIME and PROJECTTIME) , but it alio captures the 
many^tomany relationship between IMPUOVEE and PROJiCTI 
Namely* fronn the EMPLOYEE'S vievvpoint it is poiiible to assogiate a 
unique PROJECT with each of the many aisociated TIME records; 
similarly, a unique iMPLOYEE can be associated with each TIME 
record associated with a PROJICT- 

A structure such as this, using two hierarchies to raprasent a 
manv'to many relationship, is called a confiuency. Many people, 
when first introduced to this structure, suspect that the base record 
of the confluency (TIME in our ejcample) is a dummy record, 
present only to enable the relationship to be captured. In the 
authors' experience, this is not tha case. In the exannple, the TIME 
record definitely has its own purpose, and the same can be said for 
a GRADE record in a STUDENT^COURSE confluency, or a PRICE 
record in a SUPPLIER-PART confluency. We feave discovery of the 
contents of the base record in a DOCTOR-PATIENT confluency tg 
the reader. 

/ □ 
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3.0 IMPROVEMENTS AT THE UStR'S INTERFACE 

In order to use a DBMS effectively, users need some mechanism for 
comrTiunicating to the DBMS and for receiving responses from it. This 
can bo accomplishocj with a high level host computer language, such as 
COBOL or PL/], or via a file management system such as MARK IV or 
GIS. While a file managerneni system (FMS) can bo used on a 
stand-alone basis (with no underlying DBfVIS} as a very effective 
applications development tool, many commercial file management 
systems can be used in conjunction with a DBMS. In this mode, the file 
management system acts as a translator and '^buffer" between the user 
and the DBMS. Figure 6 illustrates this relationship. 




FIGURE 6 — A file nianagamant, system functions as a buffer 
between user and DBMS. 



file management system allows the user to deal with a logical view 
of the data without concern for how or where the data is actually 
stored or with the detailed comrnand structure of the DBMS. The 
DBMS, on the other hand, is coricerned with the physical storage and 
subsequent retrieval of data. Using a file management system, a user can 
create and maintain a database that is stored under the DBMS as well as 
general reports from the database. Additionally, the file management 
system has extensive data editing facilities to assure the integrity of the 
data entered into the database, 

As implied above, most file management systems include report 
generators that assist the user in processing the database and generating 
reports. Such report generators have the capability to select data from 
the database, sort the selected data and print reports that can include 
summaries and control breaks. 

Many of the commercially available report generators are designed to 
produce tabular output but some do have the capability for the user to 
specify ^'free-form" reports. By using a report generator of this nature, 
non^ata-processing personnel can interact directly with the database to 
prepare ad hoc reports. While this capability can dramatically improve 
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tho pioductivity of bolfi the DP and non-DP personneL sc^curitY 
considerations must be woighcd hoavily in such an environment. 

Although not comfTion today, a file managemont system, couplud 
wnh u DBMSf cafi ccifTiplctoly rt'placti hiyh IuvqI computer languages tar 
applications devtdop! ni;rM. It iS reasonable to t»xpect this trend to 
continue into the futuru. 

4.0 DATABASE DESIGN 

In designing a database structuro, the designer models the organiza^ 
tion which the database serves. To do this the designer must determine 
which data is to be stored in the database, and what relationships, or 
functional dependencies, e>(ist between the data elements. The func^ 
tional dBpendencies should be classified as one'to-one, one-to-many, 
mtiny io many or rt*cursive hierarchies. Once this process is complete, a 
data structure dsagram can be constructed which accurately reflects the 
user's view of the data, Firially the designer may wish to add or remove 
data elemer % and functiornal dependencies to increase the efficiency in 
processing the database, 

As an example, consider a student .^^coads database and concentrate 
on the course records portion of that database, as opposed to student 
persovial information. In a gross sense, data in this database will consist 
of data about students, data about courses, and data about faculty 
members teachmg these courses. More specifically, data will include: 

• Student identifying information — a record for each student. 

• A record for each course offered. 

• A record for each department offering oourses. 

• A recc^ for each college that has departments offering courses, 

• A record for each ciassroom where courses are taught, 

• A record for each faculty mermber teaching courses, 
^ Data almut the courses that each student is taking. 

• Data about the courses each faculty member is teaching, 

• Data about course pre requisites. 
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From this, the dosigner can duducci the toi lowing functional 

• stuciunt CDursu, tnafi^ tn inuny 

• course fLJculty; ^//iJn^ f07/}t]/?K 

• f ticult y^^uciunt (acJviSing); onQ to rnany 

• faculty-studufU (supervising); ont7^f07??a.nK 

• c:ours€J coursu (pre icciUiHitu); ^(^c^i^r^/t/^ hnnarchy 
m dupt.^faculty {■dm^o\mr^i^m)\ n)any ^to-many 

• ct)iluyu ciuf)t.; onthto-muny 
m (Jupi. couf s^^; rJnr'^fo=n?^nK 
« room coursti; urw-tu^nuny 

Bu\UUmj on the §er of functfonal depundenoes. the designer can 
construct a data structuru diagrani. One possiblu schema is illusirated in 
Fiqure 7. Note that the authors have already "designed in'' constraints. 
For uxamplu. a course can be offered by only one departmant in this 

While rhu data structure illustratud in Figure 7 includes all of the 
data relationships mentjoned above, it may prove inefficient for some 
processinfj modes. For example, to produce reports showing faculty and 
studunts in tfieir courses, the present data structure requires that one 
"navigate" through the course records. As an alternative, the designer 
could add a new relationship that directly links the student and facuity 
records as shown in Figure 8. This data structure will allow users to 
produco a faculty^student report much more quickly because they can 
navigate directly from faculty records to student records. 

Many such trade-offs need to be considered and refinements must be 
made to this example data structure before it could be considered 
cgrnplett!. One major trade off that must always be considered Is the 
cost of retrieval versus the cost of update. As functional dependericies 
are added to decrease the retrieval time, almost always the tinne 
required to update these records wilt increase since there vvill be rnore 
relationships to maintain. The only way to make these trade-off 
decisions is to estimate the expected volumes of retrievals and updates 
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ADVISES .■■■■^^■■.^ 

SUPERVISES — - 



COLLEGE 



1 




FIGURE 7 — Data structure for a student eaum database. 



V9 



1 r 



S T U 



FAC 



FIGURE 8 Alternative data structure for student course database. 



ijrul ffuMi di/fufminu vvhi?iht?r or nut Iho dddilional relationships would 
be CO'A t•f^;^:ttv^^ 
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CHAPTER 9 



h> liUANI [ .WI BSnJiaiui |1J I RtY ), GARDNER 



Strategies for Academic 
Library Management 

1.0 A SYSTEMS VIEW OF LARGE LIBRARIES 

Thu nfitur« of large, academic and research libratles is currently 
undtjrgoing fundamQntfil cKango. Ai economic pressures facing all of 
higher education continue, the historical nature of these libraries as 
collectors and holders of the world's intellictual output may no longer 
be viable at individual campuses. In any case, it has become apparent 
during the decade of the seventies that the fundamental mission of 
these mstitutions will undergo substantive review in future years. 

Om model for conceptualising these challenges to academic 
libraries, presented in Figure 1, treats the nature of large libraries In 
terms of the input (I.e. resources) required to operate them, the 
managerial processes utilized in their operation, and the eKpected 
outputs from those processes. In the past, particularly during the 
post war period from the early 1950's through the late 1960'$, the 
allocation of reiources in academic libraries took place in an environ- 
ment of expansion. New, impresiive facilities were constructed, 
research collections grew in various locations and the additional staff 
required to service these facilities and collections were hired. However, 
as higher education moved from a period of growth toward a period of 
stabiii/ation or decline, the nature of this process began to change. 
Library management decisions were no longer ''where to expand", but 
rather, *'where to cut". 

Similarly change has taken place in library management processes 
because tasks related to maintaining rapidly growing collections are 
quite different from those of managing decline. Library organizational 
structures which emphasised a split between building collections and 
providing traditional reference and circulation services to users are now 
being rethought. While that basic structure continues to predominate, 
new structures which emphasize libraries* service objectives are being 
tried. Administrators of large libraries are discovering that they require 

^81 - 
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bT^COfTie Mi'UOifjfH \(} iU^'vtAo]) skills drT-iUfV; -xibtiny Stdfl thfOUy!^ 

dffjjs such ioriy r jnq': pLirniHiij, [Hicly^'finq jiuj i MMipiiffM systi-m^^, 
Fifljil v, ih^* .tV.jf' y of ni = w ! iH:h rU)i > t:^, ha*i beqilH lu prowiciH 
Sub-;?. ' onnofT!jntTUM> fof c^lony!n^] the wovs in whirfi largo Ittiranns 

fiuif.H|iC^i im[)yct arti on = !i!!u, liiidtud Cinaloyiny luawgrk^ ur.ci curiipii tt:r - 
biisH-rl \)-'' ')qrdp}hiC iL'jrching. Other applications ui,in(} n'licfcjforfn arui 
comrnui uori technologies provtfiu simiiat chulU riij^n 

Thu cbariyos tn hbrary mananemoni Ciiv.d dtrnvr' utf-cr arid dfu 
sffectHri by some purceptibie shifts in i'mphas^a in htjid'/ n-utputs. 
Buiiriing and matntaining coniprehuiisivfi a'.d disiinu' ruseafch 
CoHi^ctions r, nu iufis|*'f a v, ;]blu aiternattvp ^^^r most ' ^f'lf' acadnmic 
hbrarM's Costs ot library materials havo rtsen fastf- than hbrary 
bydjt}ts. {Seo Figure 2j At the same lime, the degrpp and diversity of 
librafy us^'r nt>fHis and demands have incruased, m this context, 
individii.H hbrarjfcs anti the national library comrrtunity aio working 
toward the devcloDment and utiii/aTion cf ne/ tf^chni^jes and 
mechanisms for the delivery of information snrvtues to their users, in 
some cases, changes will be local; in others they will be cooperative 
and/or collective. New developrnents in communication net vf^iks for 
intertaif jry loan anci mov 'n^nt toward nationa! and regtondl iending 
hbraries illustrate th;s procuss. 

2.0 PKl SSURi FOR CHANv.E 

Withtn th*^ context of the preceding discu^Mon, consider the 
pressure, pafl<cularly erivironmentai forces, working for change within 
academic libraries, Major pressures include the following: 

• Cfufh^i:^. in htijhvr tHiuudtion. These include: chaf^giny goals of 
cnlhKjes and universities which reflect their adaptation to the 
changing needs of soctety; declining enrollments at many colleges 
and universities reflecting both demographic factors and a degree 
of disillusionment with higher education; declining public support 
of higher education which apparently reflects an attitude that 
higher education is not a priority national concern; changing 
nature of student tmdies, more directly career^onented and 
concernod with jobs than previously: and, fInaMy the growing 
economic pioblems facing ail of higher education; 



• Chiinrjrs in r/'f? infamuitint) r:amf7)uf}iry, \n lucent yt'tirs hbrarif 
have ^tHMT the] costs ut iibfary matefiais, both bookb and 
pMf iDciiLaK, ^ncwd^e bi'vonci i t^i budgets. Indeed, in many 
^li-^ldniA:^ iil.iuiy buuycis have ^i='-liruid ^nd ir^ a niii}ority of 
iibfeirhiS their bus nq powef has di-ciudSed in %\n\v o\ modest 
tjudqet tncrtujsos. Cornhf-ii^d with thusy factors is thu contmued 
growth of the pubhshifiq industrv's output and th« introduction 
of now but costly forms of publishing, such as muchine^readabie 
ijiuii'jyf aphic data baf^tjs; 

• Chdtnjtng ( km) arid 5 of litjrsiry users. DurifUj this period of 
retr 'nchrnunt, usurs of academic hbranes have nt.n diminished 
th^ir needs or demands. While timely access to materjals remains 
a nrtmarv cinufTn, incro..:;*jd speciaM/atlon and the current 
emf>Hjs<s oi> '^-^vft^ndent Study and research programs Increases 
thu diffir-'w 'J* ajifiiling even this basic function. Demands for 
M -creased hours, more duplicate copies of course =re I a ted material 
and mofu convftniently^located departmental libraries are not 
unusual. The need for the revitali^ation of the library as an 
instruntional institution has produced additional demands on 
dirt jr. . -ver extended public service staffs. 

Recognize that two sets of force4 are seemingly In conflict. On the 
one hand there are forces which are working for libraries' emphasis of 
now roles by devei oping a commitment to n^w or enhanced services. At 
the sarr^e time, ac5'-^^KfMC libraries are faced with deciining ^manctal and 
(irgani^ational suppoH. In this situation academic librarjts have four 
general option^: to ignore the externa! world and do nothing; to 
withdraw from those pres-^Ufes which are most discomforting; to adapt 
to charuKS as they occur; or, to develop a stance of influencinci the 
environmcni while adapting to irreversible changes. While situation, 
varv, It ^^cmh clear that the first two options are simpi^ ot viable. The 
third, v. rule viable, \% weak. The fourth option provides the best 
tjfjpfu fiinity for rational, constructive change. 

3,0 PLANNING ASSUMPTIONS 

In light of pjressures for change in acadcrnic Hbraries^ a series of 
planning assumpt-ons arc useful to determlr - directions for 

academic libraries. Some assumptions devehjped '-UMng the fcDUCOM 
Spring 1976 Conference are' 

• The uconumic situation is probably not going t^ Improve very 



soon-. 




.1 f.-.-.jrfh 



4.1) A VVURKSilOl^ t AbL b! U()Y 

i jsi* M^jiditinf. 's oti= r ht'lfifui ^Of.us a {^Linrnnu t^ffo?!. T" e caso 

>ti,*h^ .jjii !';ih-< l)v ffjUM'S 3 IS d c:0ft!p(j;.llf* of SPViMdf dCUHl} 

'..tudhon^. !? *'fM ■ mO drprWHf'; which drr S[)t*c:ifiCdllY iiofinufl dS 
" rotr-u". f-i.jlh' , U Cd^^t' iS intiHuiffi U3 tuCU'i CiiSCUtiSiOn Of1 snnio 

• , '..^jruj ■ idiiub in thti mid 1970's. Thn ^^XMunst! hj^ thr«;u 

.frp . f! v!'-w of aftifrtjic (.Hificon^, tjhoicu of tdctiCdl f)ldns; and rcwiow of 
p|,,M ldtu)Ildit^ l!^ thr first sin|i, yruiJps uf toui or five pdrticip.Kits 
fhr^"' '^tr rsf^'fpf nriofi'i (m Wofk^h^f't I (f- tqiirf* 4). list fh^; 
.idvdntciqc^s dnd di*,d(lvdntuyr:S of each dnd loach d conbunsus op which 
(jption !S iik^Mv In* thf^ mosl -ff^'cHvo. ifi stup two, pat ttcifiants 
(evi«?w fotjftMfn tJcPCdi steps. [)u:M:rilnd in Wufkiheet I! IFiyuie 5}, 
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^ acadfmk: h/ 



A Ujfyt', privdie u: .'ursity is i.u:tHi with buuous budytitiny 
problems, fht? prrM>:fl J yo=ir\ (lytiCH vvd^ fitltiUfi ptrrcuni and tho 
univtirsity'?* ijUmintb? : on has idfifuifiocj balancifiy the budg^n as a 
primary objective f the coming v^^ar. The student body of 11,000 

\S dt4:^f?>i-"Ui-^Hv ■ t:'ddu<i\f'' 5ludt-^"U>, jnd about hdd of tht^ifs o>l 

tn Ph.D. pfografr : i:pr'-^^?ntinc| 40 fields of Study. 

Thi? ufiiver^- . j library !b j rndjor rusi^OTr ex^o^^ ,\/o 

collectmr.s in jpport of the institution's id research 

procirams. ■ 2,000,000 volumes, addrd V. . . ■ volumes in the 

prRCudir?' in.iintams 33,000 serial subscriptions, has a staff of 

90 prut hbranans and 210 non professionals. Last year its 

total ex I dute were S4. 5 million; S2. 5 million of whsch \ : it for 

salaries 'j mslhcin ror books and serials. 



The hbfary director has just received riotice that the library fi 
a budgt)t cut of 15 percent {$675,000) for the coming year. The 
library must develop, first, a broad stratGcjy for dealing with this 
situation. The attache;^ worksheet presents sorTie stratugic options; 
consider thesu m terms :jf thyir advantages and disadvantages. 

^iGURE 3 - Exercise on operati^ig in a perind of 
financia! dedina& 

^'CupyrtghT VJ7Q by tHn Association of Rti^odfch Libfarlus, Office pf 



which might be considered for impltimentiny a strat^ gy of »naking 
Heiected i)udget cuts within a major academic library. Again, groups ot 
4 or 5 participants rnust uitsd) con?^*Misu5 on whu^he? each tactjcal 
action is preferred, possible, or unacceptable. Finally, in step three 
p.^aicspsnts use Workahuet III (Figure G) to i^^T the criteria, or 
rationales. wh?ch wori? implied ^n the decisions r^^rcfu^d in step 2. 
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UPi U\T\HG IN A PERIOD OF FINANCIAL DECLINE: 
WORKSHEET 1 


Stratnnin Option? 


Advantages 


Disadvantages 


lh\^ st;dt>;:tjy wOLJrl 
Ui: jiH^JMi Jt over KM n 

f.u;uhv drui rjliU/r usof 
^jf I'-s'Uir*" t)n urifvC'r 
sity Hlriiif^: Jtur t-y 

r ' '-iew3, cutting 

'->*?rv iC^fS to C.JU5t' 






.riij J i 5"'u i>uclfr t 

v.U\ aCfOSi ttlU hudfil 

tc) jil lihrtify 

\ 






elMCtiye budget cuts 
aciordinq to some 






FIGURE 4 = Case Study, Worksheet L 
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OPbHATING IN A ^^tRlOD Oh FINANCIAL DECLINE: 
VVORKSHEE- T !1 

AssufTiii.q that Ihp 15"t buclt]i*t cut is inovnrsihip <jncj thut Ihy iibrary 
hds chosen option 3, tu niaku ^tih^jtucl budcjiit cuts, indicjie which of 
thf? following actions wciuki bc^ pTtfforreKi,- whicfi fTnght bit useful, ^ncJ 
which would be unacceptablu= 


Actions 


Preferred 


Possible 


Unacceptable 


1 lnfc;-'n staff and iitiraty ad 
mtnistratiOn of impending 
Cuts and secure information 
on tfuj rmnact of iluv pos= 
1 Hitjie cuts on indi viduai 








2. As dif' -?i , dt^yelo;:* t)ud(j(:t 
cut impiemfintation plan 
contidentiatiy , so as not to 
up sot staff. 








3. Go to iibrary duportrnerT 
heads and reqiiusi infurniii' 
tton on. where ruts Cgt^ be 
made, impsct of potiSible 
cuts on internal ope rat ions 
anci library scrvicos; how 
mucf^ ':;an be saved by 
specific cuts and how 
specific cuts might tni un 
plenunuetL 








4. Estdbhsh represecuativf^ 
nrolessional staff committoe 
to prepare a reporf recorn- 
rnJMultnij when^ cuf^ ean be 
rnade. 








FIGURE 5 - Case Study Worksheot 11 





f jm Ai:Ar)r Mi! 




Actions 



Possible Unacceptable 



iea'jt trriportjnt ^-i -vtcus js a 
wjy terfriffiificj what 

wi!l [)H cut. 

6= Focus up ehfTunatiny ^(J 
dctiwitft'% Such ds: ongtndl 
Cdtaioyiny, foreign lartyudge 
cd t d 1 og I n (j ,; de p y r ^ me n t a! 
iitirdrips, (hfCuntrah/ed fc- 
'if'rvt- book coMoctions; lM\i2 
jihofH;' r^jfurence seryitie; etc. 

?. Fgcub on jncredsinij income 
iiy chdrgsny or incfUdStng tt't'b 
■^u s^'lfx^tv^^ ^pt'CidU/Hfj ^r- 
■^rijs^ such as: chdfges to 
non affiliated users; charges 
\.i inteflihrary loan requests, 
<;hjf u. ^ar computer based 
si'.-rLn '^ervtc^JS. 

8. l aoiis on ruducifpg services 
r;>y clittnicj hours arifj/or 
staff leveis at public service 
• =esks, 

9. FiK:us rn rfKlucir.'! senals li 
tHiiiget, si=g. by elimin.Jting 
(iuplicate sunscri[)tion^, ui- 
ducing number ot titles, 
ehnii rjjtifuj standing orders 
frf)Ri urnwersity pft?5'-;s. 



L 



FIGURS S - Continued 
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sonnnl costs, c.n. by mairv 
! jinHuj ci rf iMU bdlary 

uidtK)n t)t pjr t l\\ur. %la\\. 

12. F<HHJS MMHjCiMf] t.n iiify 

13. Focu^ OF! rtnourco shar snt] 

pfufjf JfllS. 

14. Pnstf)pne pldnruul projects 
and fac!li!tt*s ^uch as ru'W 
tioparnnorua! hhrafy, n?^w 
a 1 1 1 o ni ,H f i c ! r c: u 1 a t i Q n 
^ysttTTi^ inc.. 



FIGURE 5 = Continued 
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i'iiuris Wj-fM ^ufTu; Lfituna. or f at iOf salu*!. Au j cjrouf]^ devtjjop 
il of thf cntf'fij fur HiM:Hj!ny nt) which .ippr Oijcil ios) to use 



HGUHE 6 ^ Case Study, Worksheet III 



Si) slMMARN OFCASL SlUUY UlbCUSblONS 

in uu; rii.cuN^^Mfv, Workint-M [ at the EDUCOM Spnng 1976 

:,ucCi!ed, r.fTU-ron^ufTiiny, Ji^d pn'.^U^iv d.:-.tMiCli\/^^ to ia^iaiy rpidtinns 
With ufnV'MSilv jUniff!i^!fdif5f l;j additin^ i ^ ^hr iMitirt' ur)-A:rSity 
shdfrd trriuricidi cnh!^, pdf^^ r^: ..^v^^u thai Ihu i'brjry had j 

^,Q;,ir • ^ - v itnliiy to rui Ho^vt^vor, Cherts wu^ roriMciurabl^] 

I ;. r np'-oM was no' v!di- - iis u solo, or ^;yen prirnarv 

-M:..^ d wd^ iniiJUftant to (TUjk.' clnj! to ine UniVtirbit. 
= whdt Uu' inipact oi thi^ IjuM ^jductjon wouid bo 

W'^j^ Kituf:^ hiJdgdt reductions Wuukl uo tht^ hhrary's cur tent ^-^ ^ 

Whiit: trH^ optiuti ot dpplying a fifteen pf^ciMTt, across the bo. m :iit 
utf^'^Kd thti ddvantduos of bomg Ousy . qinck. and supert!C!a!iY equ ijtr :, 
rnf ijpr>Ofi was dismi^^ed by dir workshap participants us . 
tundaniernaily injtiofwjL As a procu:.i, ft WGuld ovoHook the opp.- 
lijnity fof d cunsifucnv^' f^-vttfw of it^*^ hbrary progtams and activities 
jfuj wQiild dvou! the ^s'uju of hbrdry ouiputv what thoy arc, what they 
cost, dfid what thuy ar?? worth. Finally, the process would make no 
disttnctign between fnlis jnd ussentidl befvices, cuttiny both equally. 

Thf ihird Option, making selective budget cuts according to some 
specified cntena. was selected by the workshop pariicmants as the most 
effective. It would provide for a wstcmatic review of library programs 
and dtlow fur a redefinition of what the library cyn realisiicany hope to 
do well enough to be worth doing. The process couid lead to the tough 
decisions that must be made eventually and thai can be made with the 
ledst impact on progrnms identified as eSbeniiaL 

The discussion rMiated to Worksheet !l Hiusir ited the diffseulty and 
complexity of the budget reduction process. There was general 
agreement that the library administration would require a substantial 
drnuunt of irdorn^aiion from library staff, ufiiversdy adrr inistratOrS and 
library users regarding which library pioyryms vs -re .:>sential, which 
were relatively ufiimpof tant, which might be re ^ed with mmirn;^! 
impact and wh.cli {)rogram red^-^ctions wouid cont . jt^ sicnif ica^itly 
G(-i'.t savings. 

However, \\\ the discussion of where cuts could :*Ci.ni!y made, the 
difficulty of the procev, became apparent. Everytf,in^; that libraries do 
IS iri portdru to someone to library staff because it can -liean their jobs; 
to farulty bffcause they want their specific areas of research well 
supported by the collection; to students tjecause they need library 
materials ^md services to .ichieve good grades, Because the academic 



• Nf^rfi In unties sUinii ih*/ (>fJ i^ir{. nnh^nt. Af- JCtH-^-;niiC SibfUfy 
r- i fi>^v;>i!r!> .r:;^ ,-ntJ M)uuy f-siatutl !ey!Siutu3n 

svhrM- [50-V^'f (;';n-('iS ''Visf. .jHcl ;frv'M(!p ,i '>!fjT;'j|V VV!?f] 

luxury c)f rrjritnunna t'xi:-^nfit) f^' (ifjrijrTVj whilt.! ijiidinf) ntfw 
pf (Mjf nni^-! and '-ii'i yicv 'i. 

Cofi! ifUM! ii| .H.ddrfUiL" |)f*;^^un^s Cdil 'oi -.i rt'ThsnkMiij of tin: luiulu 
' irnr^-^ fult' of fiuf natiorrs research lihi.jnc/.. Tfn'. r jiiooal fUHul, Oun 
qcji'S l^'r/ond lo; i\ t- cj%\on ccif labiittK^s, rnrjurrp^ u niMioni]] cnmmitmanr 
\n., .iful HiUf'-qy . , Ihi' rnjMitunanC?" of ' jtSt lOCl ivf? M-^fMrc;fi tJuMiHMiar^S 
,Hul lur i'ffj;t:hv*' hjrM^fj of wsnun:*'^. Within thi^ conte>^t woikshfjj) 
[JiH t a:rr^'.inrs rx| ii!^ss(>H opiirtiism th.n rhi' ^''{vu;t} ff)!fj of lO'.ijy Kku}} 
tiCtidomic I'^tasros can maintaiotMii anfj pi rhafjs ;?nhancoci. 



CHAPTER 10 

h : R ANK LAND 



Economic Analysis of Information Systems 

1.0 INTRODUCTiON 

ThM iiipic of rconoiTuc anjly^is of :nfofmaTion syUt^ms is Suft'Cc/ntly 
[jffjjtj TO cuvuf J r-imbur at dtbtjnct t)ul ;nt«irdeppndept topics. A useful 
vvjy to citisstty tru/st^ is: lha pro!)l*jm of estimation; thii invusiment 
dt^cision probl»'m, thn pfutjU^in or meysurtnf) achtevemDnt; the cost 
j! location probt«rn, dnd thL' projtict contro! program = 

Tho prabhmf of mtimdliOff covfNS forHCdStsnu the costs jnd bt'n»}fits 
of d prop*'^-*'=^^ sySterT! over its C:>;pt-CUK.i h.;:tsnu:- 

The invijstmont citHiniiun probfmi occurs vvhun one item pis to 
cornparti the return on thu proposed sy stum with the roturn from using 
the resourc^is ne tided for somu other project. In gene rat the method 
chosen by an organization for making investment decisions should also 
b*? applied to m for mail on systems projects. Thus, if m organization 
uses a discounted cash tlow method for ailocanny rgsoufc^^. it shouid 
u^ti it for making decisions on comput-jr projects as wvell, At the same 
time the organ i /a lion shouid be clear that cash flow projections 
stpmrninq from some kifKis of proDosals involve much more uncertainty 
t' jfi those stemminy frorn more cofiverruonai pfoj* -ts. 

Thi/ probhvn of fjHhisunng dchievvmenr ss faced when one attempts 
Uy monitor the system m operatton, and corTipate esiin^dted costs and 
tivnefits With actual eosfs incurred and benefits 'ieceivt.Hl = 

Measuring dchievement reninres that, for each expected Oulcunn" o' 
the system, there is an appropriate performance measure. I f a .y stem is 
desiqned to in.^irove the accuracy of cet tarn mforrtiation, then a 
rniMSUie of accufacy mu!.t be ?it finen. Thi5 mtghit b^^ expros?.ed in one or 
more of many ways, Huwuver, as j general rulu, the system should be 
desiy nod to be self monitor sng and to output it^i own perforrnancft 
statistics. 

Pv-^^ tf prrfnrmjnr ^ stafiSffrH ^tn c^va^lable, ihpre rema«ns the 
formidafjh) problem of . Hmy cf^arig^^s -n per^^rrn3^c^M0 chariges m 
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t^i ntn-f U^-Ti.-'^^ wri'cn 3tt*?ct th- s.^'rrn - .-h-.n.iM,^, fv.sy 

. . : . .... , ..^r ,t::-- 

The .,r/(.?^' ;;r;j/i/f7?^ .;^v^.r^^^^5 ...r.^fijifaj ihu^^i whu J^t^ 

Cu^t ^UoLjnor- :')vuKi:S ihM^'VMjn^ r)'^ ThL .iuponiOntm^nx of casta 

Ih^Tw^mv^ jO" r t.^"^''*M-;,jr!.^'j^ jrui C)n jiS-KUit^ng t • v i;^ . COS[S tO US^nS who 

h,i,^- ni) Ltintfoi ovtif t^u- cuiTS. Sine:*' f:.u:.t in^?-,- .liign bystems have 
r.,..;, ,y;,i [ u ' ! , I . .1^- - nui^Kl. ^-^o; -.: - .Jiocuiion ^cruin^e!, 

involve aft)it?jF y ^loc^SfOti^ o?i spiitTsn?] ttv dnv^. 

r^u; .■rOi(jijt control prabiiJf^i is cornrOihng duvrlupfnent f)rocub^ 

Ihr :■ ,m;: rfnphjsis ui thu workMiUp wdS Qfi ihti first tOpiC 



A-., ' - .r^'m p!.^r^ri^f^ .--piv-rtM! 1(5 hnys' j tifpf. nu^ which 

rf.dtiir;. To .^-JKO .i inhiit^on 10 th^; or yd j u ^*dt ion ruiiH-nun^uratt' 
;Vil!^ Ur .r->:;;;r M,uuir-J .1^ jr,^;"- /-..nru: At t:'^^e 
no Of ijo'-/ Jl^jn t;aM vurvivt,: if inSviifnaiinn is bUbjuct to a 

rjpid fdir? ^vsit'ins nhanf)^-.. Thus K e pldntu^d t.fdTfmo of j sy^tum 
.ujt hkuly to ffv>^ th.in fiwo yejrs r^yf-n though, dufiny thai idutirne, 

.j,H^ M !T-jy iJkt^ tfDfn s^x filonths to ww yudr^ tu implt'm^rp a new 
^niormdtiOfi 'iyHU?fr\ thu Tulji lime from th<; imiiot.onot the- rDi?ct - 
,v,irn Kunit' i)f th'' (/fUCi.iS dj.:Si(jf^ deCiSiCT; j^^^ Ijktjn - to the end of tht* 
^.^.^t...,. . us^du) Idf; vVii' ^piHi rTi^ny yiidr A Sy^ti:; Vih^ch tdkes threti 
y^'<u^ to inipiumtfriT dnd which l^ f;>;p?^5:tm1 to iH^ Opcroted fop d lurther 
fiwH yr-jr^ wdhuut ^hanyt^u, hd^ d tuidi pUn- • j i>'.'HA>r? ol eiqht 

Vi Jf % 

ff.f. |,f-;,. M wfiiCh tr ib pUHSihU. :Tidki; f udi>c^fujb!v rtihjbU' forecasts 
of thu.H *^cf^H which dfff'ct n^?^ funrtioning of thn inforrnation 
=w >r-fn \ .if rndny nf qdnw^JtiafH iht: ff)riMidbtinf| hgn/on qsJite iimttnd. 
H.n?uitt';?.';fU-j tor .ir- snfof fTuuiori sy^>tuni ar^^ subjocl to ciidfirjijs vWitbin 
tht; orqdn'/ation i ricli Jti tf)q chjfiCjtfS in por^onfiul, changus \('\ the 
onvirunm^^f)? ifKludifH] chaoyf^s wi !dw^ ijnd rfM^ijkmons, md charige^ in 
fr-hnoUHjy winch / tfutinology m use ah^ol^jUi. 
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As a gftnera! rule the planning horizon should not be larger than the 
forecasting horizon. If the plarined changes have a planning horizon 
which goes beyond the forecasting horizon, it niay be riecesiary to: 

• MBke av^ilsble more resourcBs as to implement the new system 
sooner. However, this rngy incregse the cost of innplementation 
too much, 

• Partition the system into smsfJ&r modules, and irripltment one 
module at a time. Howeveri this rriay ftiake the payoff from the 
system srnaller, 

• Reduce th& iivel of mitition by planning small er, simpler 
cfiangei. This again rnay reduce the payoff from the new system, 

3.0 MEASURING BENEFIT 

The purpose of rtiaking chang85 in an information system is to 
provide benefits for the organization. To asiefsthe potential benefits of 
changes, it is necessary to establish specific targets or goals to \A/hich the 
changes are oriented. Further^ one rnust establish methods of measure- 
ment which enable the systenns deiignari to align the nev/v systems with 
the targets. 

Changes in the operation of an information syitem within organiza- 
tions may be contemplated for many reasons. A new teehnology may 
become available, there nnay be a bottleneck in the eKisting system, or 
there may be a shortage of some resource like skilled workers, However* 
any changa will have significant effecti on many aspects of the 
organisation's activity. Some of these effects may be generally 
beneficial, but others may be deleteriQui- Some effects may be 
beneficial to one group within the orgartization, but have adverse 
effects on another group. Finailf, sonie effects of change may 
contribute toward the goals of the organizition while otheff* may make 
it more difficult to aehieve goals. 

The first step, then, is to lidentify and classify the possible 
beneficiaries from a change to the finformation system. It may be useful 
to identify five elates of beneficiaries to vvhom a change in system 
presents an opportunity or a threat. 

3.1 Holders of Financial Interest 1 

In the case of universities, those with a financial fnterest in the 
enterprise wilt include; students whose tuition rates are in part 
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depmdfjm on the cost of administration; the public, to the extent thst 
their tsxts support the univefsity; and the faculty sjnce reduced 
administrative casts wouid rejease more resources for academic furic- 
tiom. All these seek a financial benefit. And historical iy^ thev% their 
representatives, have domi nated the evaluation process, oft^n because 
their goals are regarded formally as the only acceptable goaU of ihe 
organ iiat ion. 

In addition to financial opportunities and benefits the decision 
makers may also be faced with financial constraints in the form of 
acceptable rates of rsturn on capiiai or limits on capitai expenditure. 

3.2 The Employees 

It has tF€come fashionable in fecent y^^ars to pay greater attentbn to 
the aspirations and job satisfaction of the employees of an organization, 
Expenrnents in industrial organtzationSj such m "T groups'', have been 
■ifit up tn various countries. In part, the iTiovRment is humanitarian in 
origin, but its rnain driving force is the re^lii^ation that designing jobs to 
suit the aspiration of the worker is an irfipcrtant step tov^ards higher 
and more consistent performance. 

Any information system comprises procedures, some of which may 
be carried out by computers, and some of \vhich are carried out by 
oeople. Since any change in system \^iM have an effect on the way 
procedures are carried out, a cnange In system can be ysed to enhance 
Ihe job satisfaction of the people carrying out the prgci^dures, Howevar, 
a change sy stern may aiso reduc? the qualitv iJf ^ j^b and the 
satisfaction it prey ides, 

we follow the hwmanitanan school we may wrsH to avoid changes 
which diminish Jab satisfaction. Eyt it may be difficult to persuade the 
financial intefests to give any weight to such GonsidoratiQfis, However, 
strong evidance is available that the short life, or relative failure, of 
ntany comple^s computer projects is often due to a faiiure of thi people 
wiThin the lystem to work the system properly, Althoiigh the failure is 
often put down to inadequate ^Vaining, It is probible that. In rrsost 
cases, those vvorking vvithin the system have found it unacceptable 
because of a reduction in job satisfaction, 

3.3 The OrganiEfttlon and Its Managers 

The structure of an organisation and its style of nnanagemeni \% the 
product of the organization's history, m\d of the technology available 
to it. Vet, in most organizations, striictural chsYige is always ITiking 
place. Functional boundaries change, systems of control change, and 
the style of managanrsent changes. Although these changes are expacted 
to improve the performance of the organization, they may be regarded 
as goals. 
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5inC€ introducrion of changes in ^he jntorrtiation syst&m link with 
changefi m str/ucture and cQntrol, the use of compUien can have 
prolDund effects on ;*ic s^irganisation and its managers. Any channe can 
bft f^qarded tn op^rluBity to CQntribute io \h\Q goals of organiza- 
tiOTiai 'diang^, or these goals m^y be rcigarded as contraints on the 
nature of the changes which/ may be:' permitted. In a uniyersHy setting 
mett^'od/s of or^mr.Mion are cufiently very much under rmiew, Sorne 
^unimnHim, for eKmy^ple, are considerif>g departmental responsibility 
accountlrtg anci budgetir^g,. 

3 A The CusfeamefS afnd External Reiatioins 

For sDrne organizatiORs. the^ prp^i^^oni of the '"best"' servinR for its 
cusfDmsfS is the rnajor gaaL Bmn for prof iwrlenited enterprises, service 
to customers may be an importam area of comp^in-y poliscy. ChanteJ* in 
inforrnation systenns m^y make siynificant nQntribyuoni to custornir 
lenWce m terms o? improvSd rfalfi ability and accuracy, in mrmi of 
reduction in serytce delays and Mny others. O^n the other harid,, the 
chartges cari affect cu^omer serviCfes adversely/, 

Othei: groyps with whormi the oirgaifiizMipn i\m reUturms, such as 
suppUer^, trade uriiom, and government depasrtments, r^ay also be 
affected by changes tr\ sv'stefns, .and must th^refpre be considered m 
anv process of evatuatimg %y%teTn% dhangis. 

3,5 The Community Ait Large 

The gefierat smaga of computers m %mm throygh the eyas ^f 
newspapan, te^evisiorT, radio, and iiterstyro is. In the westefn vvdrld at 
lenst, tingad ^ith mysticism r'eleetronic toraini"'') tnd regarded as a 
threat {*'big brother") rather than m a tool for tha fgood of the 
comffiiinity^ Sinn Marly, the imag^ createi by the use of cdimputefl 
within an organijatron can MmX its i>?£tefnal imaga, At tha same time 
the use of con^pyter systennfi arid related archiives of information abaut 
members of the gornmynir/, cBn have direct affects on the pubHc, 
throygh bteachaf of confidentiality and threats to the privacy rights of 
the citfzen, 

The pfeservitioin of tho organization's puibili't image, and £he 
piriQtactfon of thp. cttiztrs'ii privacy rights fnay tbm&iort be co*n5idB'.red a 
part of its goatsysttnn, temetimes these goalfs are e^ternaHy anforccd 
with sanctiOfis as in the Swedish data bank {aws, 

in developing sduntries ini particular, h rtiay be possible that th^use 
df <^mpyters lor ifAfornriation systems may play an. important pMi m 
drvfloping the somthl infrastructure. In these coy-ntries, the rok of 
orgar?izations such as unii/ershias is far broader thsm mnereffy producing' 
hif^hlv educatad cttizenB. Connputeffs in organiizaiions may, if used 
properly, he^ip indirecftly to raise ieveis of undeTstinding of teehnotogy. 
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of systems rhinkrng, of discipline In sym-ms. Certamfy th? existing 
social in,frastruature places constraints on the df^veloprnent ot c imputeir 
based infarmatf-cn systems. 

Thf goals of the organizstiopj can be nsid^sed xmm^ of the goals 
of each S€t of beni'ificiarfes. To prowide m^asyratda targets for m 
Hiforrnation system the genera) goals for each G!fasi of benefidary can 
be broken down into spedfic targets vvhich have meaiura^e p 
For example the organizational goal' of providing a ivstem of 
depsrtrnantal budgets can be broken down in tQ u sat af ^,pBcWiQ goals. 

« tifnefiness. for fixample, the fraquenoy of reportiing budget 
variances. 

« mii3bility\ for exd.^ple that 9S?fe of fOports are not to be nvD/e 
th^n twi) days iate. 

# aacur^y. for €>:ampie that ttie undetected error rate shoyld not 
fise above 

In a similar way financiai targets cm be broken dowri into specif l^c 
tirgets such as cost /reductionis achieved by eiiminating c^rtiiin manuaS 
tasks, or cost avo//dance by putting on the computer certain jobi wvhi;ch 
would be prohifaitivialy expensive if carried out by otfiar r^ear^s, 

TNt mathcd of meaiuring bf rtefti, th€n\, is not m terms of a comnion 
unit such m money, but in teriiis of a \umt appropriate to tach kind of 
goal, f^a aitempi in made, for eacarople^ to rpeaiure the money value to 
the Drganiizition fof smp^oviptg the fit bat wen the skllii an ampioyee' 
feirinp to bis lab, and the ei^ctent to w^ich he can employ that ^klH in 
the p€rf or manes of fii^ Job, 

E^ieiitually it is ne^iarv to'* arrrive at kind mi vSlut for eaeh 
goal Om wmy to attimpt thiii si to givt «ach goal a weight m irdataon to 
jli ©thif pomls. For aicamplt, it mmi bt paisiblie ler senJor imanagtmient 
to dmimm'mm how mmh mium they assign to^ goils ffebted to idb 
$lt.iifaeti©fi m apinit goal's raiated to oustoimar SiaitisSaictlof^, or agaimt 
go* related to iin rmprover^int irr tiie ©DWoi tlhty can iMircisa ower 

a^tivitiiSi of dapartmen/te. in piraetie#, dsffereoti people and dy^'feffent 
gr©upi will momd dlfferant walutr. (or vifeightel tot thfr' goab. The' haa^d 
of a faculty rtiiight tend to %\\m a higher wiight id targets asociate^ 
with leadem^c perf^rmanee, while ithe* fjninciaif adminrntrator might 
give hfigtie^ vwsighAS to tarpts related to s^avengs in adminiistyitiwi costs. 
In the real wvodd sybpc5tive vaJyatiom of this kinid art ofttn .hiddBn* 
although their preience mn lead to uneKptained conflicts within the 
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organization, and ceftainiy affect the behaviour and performance 
of individuals. 

An important step in the evalualion process is to ask different 
groups to maka their assessment of the relative importance of the 
different goals. If there is a sA/ide divergence between goal values it may 
be necessary to take steps to resolve a p'Otential conflict, Sometinrieg the 
mere fact of bringing the different vievvs into the open is enough to 
help resolve the conflict. At other times, where a prof3osed change 
provides a benefit for one group but a perceived Jqis to anDther group, 
it may be necessary to provide the iiOSing group vvith sonie campensa- 
tion in terms which they find ac^ptdble. 

The evaiuation process: — 

* Identifies those wha miight benefit (or lose) from a new or 
changed system 

^ ExplorfiS the opportunities provided by the new system in terms 
of specific measurabSe targets. 

• Provides a set of wigbis for each target, where the weights are 
given by the v^arious individuals or groups who will be involved in 
the change. 

The next step in the process is to assess how different designs 
of systems might contribute to the achievennent of thn targets. 
Eacfi possible system alternative is ranked according to its contri- 
bution to esich target, in practice it is best to reduce tbe number 
of alternative designs to four or five. Then, taking the existing 
system as th&e refe fence! systenn on a scale of -6 to +5, with the 
refetence system 0, one can rank the alternatives. Some system 
designs wi!! contribute a great deal to the achievernent of some 
targets, but do badly with respect to other targets, Howaver, the 
targets are not of equal importance. By mLiltiplying the ranking of 
each design by the weight attached to each target, it is possible to 
find the design which, over all the targets, can be agreed to 
contribute the greatest value to the organization. 

The final step is to sisbject the outcome to a sensitivfty analysis* fn 
this analysis one can test, for example, whether a small change in the 
relative weights assigned to targets would affect the choice of designs, 
or whether changes in the assumptions about the relative perforrtiance 
of the different depgns would affect the result. Where smill changes 
make critical differences it is best to reexamine the weights and 
measures used. 
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4.0 EFFICIENT AND EFFECTIVE SYSTEMS 



An iriiforrnation system, is of valui to an organization if its output is 
y^5cd to further the goals of the organization. However, the important 
goals are not fuHilled directly by the DUtput of the inforrnation system, 
but depi^nd ori the way that output is used by the planners and decision 
takers. BiCause itisdifficutt to prove that the output of the system will 
b€ put to good use, there has been a tendency to restrict measures of 
b^rsefit only to those elfements which are directly observable and which 
wrll be refiected in cost reductions or cost avoidance. Many systems 
have therefore had the limited design objective of making existing 
processes rnore efficient by reducing their costs, it is hoped that the 
evaluation procedure described above, which involves the active 
partjCipat^Uf? in goal setting and goal evaluation by the users themselves, 
will facilitate the design of systerris which are effective as well as 
fif ficient. 



InformitiD?! has walye if it is used to further the goals of the 
organization. To impute a valye to mforrnation, one method relies on 
the subiective estimate of the user of the effect the improved 
infofmation vvil! have. Having obtained the lubjective estimate of value^ 
one can use Bayesian statistics to fmpute a quantitative value to 
improved inforrnatson. 

Suppose that a sales manager estimates that sales can be increased by 
mieans of an improved sates arialysis, He assesses the probabilities of 
increased sales as fpliovs^: 

• 1 % increise 80% probability 

• 3% incfease 1 5% probabinty 

• 5% increase S% probability 

The espected return on the investment in the information system is the 
expected additional profit ganerated by the extra sales. The extra 
profits for each possible level of sales increase might be: 

• extra profits 750,000 yields expected return of £ 600,000 

• extra profit $2,250,DOO yields expected return of $ 337,500 



5.0 THE VALUE OF INFORMATION 
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• extra profit S3J50.000 yields expected return of S 187,000 

31.12 5,000 

The primary weakness of the method is that it tends to focus 
attention on one benefit variable only. In the e^ampie, the variable is 
extra profit fronn sales which is clearly a vfjry Important yariable. 
However, limitation to one variable is a drawback. More importantly 
studies have shown that certain types of probability estimates occur 
niore frequently than others. For example a probability of 80%\A/il! be 
quoted much more frequently than a probability of ^5%, and it is quite 
rare to get estimates which are not rounded to the nearest 5 or 10%* 
However, small changes in probability estimates cDn have a large effect 
on the value of the outcome. In the example above if the probabilities 
were changed only slightly, 

• 1% increase 75% probability 

• 3% increase 18% probability 

• 5% increase 7% probability 

the outcome in terms of expected return would be SI ,230,000 which is 
an increase over the previous estimate of 9.3%= 

6.0 COST ESTIMATiON 

Cost estimation is somewhat easier than benefit assessmant, However 
the record of estimating either resQurce use or time needed for the 
development of information systems is very poor. There are a number 
of reasons for this, 

6.1 Decmons Without Sufficient Analysis 

Crucial decisions may be taken before the full complexity of the 
system to be developed has been fully analyzed. A way of overconning 
this difficulty is to adopt a policy of "creeping commitment'^ After the 
first feasibility study, a limited commitment is made for a further more 
detailed study. If this suggests that the project is still worth 
implOTentinq, a further commitment is made for some actual designs, 
Fmal decisions about the project are avoided until a sufficient amount 
is knovvn about the proposed system to reduce the risk of grossly bad 
estimates. 
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6,2 Lack of Performance Standards 

Performance standards for systems design and construction are not 
generally available, New methods of organizing th^ design and 
implementatiQn teann nvolving top-down design methods, and tech- 
niques of modular design and structured programming are making it 
more possible to create accurate, reliable performance standards. 

63 Underestimate of User Involvement 

Estimates of the time spent by user personnel in the design and 
implementation stages of a project are often not considered in the 
pfojeet costings* Further, the disruption caused by the implementation 
process in the user departments while they are learning how to use the 
new system is not normally considered a cost of system development. 
However, all new information systerns represent innovations, at least in 
the conte?€t of a particular user department. Hence infofmation systems 
development and implementation should be treated as an experimental 
activity and costed accordingly. 

6.4 Unforseen System Requirements 

Not all aspects of a system's requirements are recognized at the time 
the estimates are drawn up. To recogniie as great a proportion of 
system requirements as possible, it may be helpful to isolate and plan 
for three modes of system operation. 

• The normal mode, with eKpected volumes and transaction types, 

• The abnormai or breakdown mode, when some component of the 
system fails or fias to operate in a degraded state (hardware 
failure, influenza epidemic), or volumes reach unexpected levels, 
or unexpected events occur. 

• The recovery mode, where the system which had to be degraded 
in the breakdown mode is brought back to the normal mode. 

Each mode needs to be designed and implemented. The fact that an 
event occurs only at rare intervals does not reduce the effort needed for 
design and implementation where the system is computer based, 

6.5 Interruptions 

The design and Impiementation process is interrupted by the need to 
cope with changing requirements. This problem, together with the 
others outlined above, have contributed to the poor record of 
estimating system resource use and time requirements. 
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7.0 STRUCTURE OF THE FEASIBILITY STUDY 

A feasibility study should consist of a number of defined phases, 
erch of which may have to be repeated in the light of the outcome of 
the next phase. The output of each phase represents the input to 
subsequent phases. The phases are; 

1) Define problem boundary and planning and forecasting horizons. 

2) ChOQsa goal setting and evaluation personneL 

3) Analyse significant internal and external trends over the planning 
horiion, 

4) Identify the opportunities and constraints within t[<e systems 
boundary, 

5) Specify alternative systems designs, 

6) Estimate contribution to goais from each alternative design as of 
now. 

7) Rework the cuntrlbutions on the basis of future trends. 

8) Rank options in the conteKt of the weighted goals. 

9) Check sensitivities and velidity of outcome. Return to earlier 
stages if necassary. 

In the feasibility study, all of the methods of estimating costs and 
benefits of various aspects of system design ought to be employed. 
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University of LouiiviMe 
Louifville, KV 40208 
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Library 
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LouiivillB. KY 40208 
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University of Louiiviile 
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Milvvaukee, Wisconsin 53201 

Sioughton Bell 
Director, Cffrnpuling Ce.nter 
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2701 Campus Blvd„ NE 
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Richard L, Biscornb 
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University of LQUiiville 
Loyiivflle,<Y 40208 

Ro^rt R. Blackman 
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Offiee of Cprtiputer Services 
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Langmuir Lab ^ Besearch Park 
Ithaca. NY 14S50 
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John Bofger 

Coordinator of Instructional 

Television 
InitrUQtional Communicaiions Ctr, 
Univerifty Of LouisviNe 
Louisvilla. KV 40208 

William G. Bos 
Arts S_ Sciences 

Louisvifle, KV 40208 

Donald Bowling 
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Univerfity Of LouisViMfi 
Louisvilti. KV 40208 

Lt. Cemdr. John Brandon 
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Tom Bfaun 
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Robert W, Bridgford, Manaq?>f 
InstruetiQrial SystefTjS Dev, 
Milwaukee Area Tech College 
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University Of Louiivitle 
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Unlvefslty of California Berkeley 
Berkeley. CA 94720 



Thomas E. Syrne 
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Dartmouth - Kiewit ComputBr Center 
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6601 Dyer Street 
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David L Carter 
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Assistant Vice President 
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Captain USN 

Director, Computer Services 
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Computer Center 
Univeflity of Louisville 
Louisville, KY 40208 
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Assoc. Vice Chancellor for BusinRsi 
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Harvard Univeriity 
Cambridge, MA 02138 
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The Task Group on Principles Standards 
And Guidelines for Management Control 
Of Automatic Data Processing Activities 

And Systems 



nf v^rs/ hiahlv qualified ADP minapment profes. 
A task group of very higniy qua 

.ionali W.I commissioned in S^P^S" ^..^^d ^yiterm and 
problems of managamant ^-^'^^'^^^^S^ guid^ca which 
to maki recommendafons » f a^^jtors in the 

Federal flovernm.nt^ I^' iiact oTminagiment control guidanca as 
(phased) approach to the subject oTmi^ a successfu! 

Sa best maans it accounting 

implamentatlon. Tha.r ""'f ' f "^^.^'ff^^^^,,, ,„„ent of manage- 
^:^,f^KS"Sia;SitS.Motf,r,eofthafour 

: ^SSme^toend -'^^ -Si^l^di- i.e.. 
«vhile leaving the fourth .raa of ^^^^ ^ J^^g, ^f an organiza^ 
total information handling '^'^^^^„rr.,n6^o.. in 
tior,. Tha task group f«^^.% ^ Je-n =lea«d for ralease to 
&ptembar, 1975, to tha 3^°- J/^" , ^a vary interested to 

:;S:a - .n. raoo..endations of 

*^Sa^:«ing.V.amsa.au^aa.^^^^ 
to the Fadtrai govBrnment. There are a myna 



d«ion. to th. Olr.«0N ,o^o r.por,. 

U.S. SAO, S«ptBmhBr 1 7, iy /s. n 
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- bJ .Sll li S°«"™»nt - « very pem,!,, „,„ » be .ur. 
L°rZp° n?n"^ Sot- I':'- ^'^ 

rrs:- ~ 
----- 

MANAGEMENT CONTROL CONCEPTS 

~Un^ and operational expressions of . these plans and 

- stated mejsurable •ccomplishments anticipated 

- long range period plans and financial projections sud^Ip 
minted by annual and le«,r period p„„s andtrd^ ' ' 

- project and system life cycle plans and budgets ' 

- period and accomplishment-related reviews and 

Id ^"J^' fn^ntaining the currency of plans and budgets 
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This concept anticipates carefujiy designed life cycle financial 
plans, reviewed and revised at meaningful time points, as essential to 
both long-range planning and operating management controL 

Rmource Utilisation Memur&ment: ^easLiring, relating and 
feporting resourci availabilities and uses in terms of objectives 
served, results achieved, and managefiient respcnsibtlities for ADP 
syitems, projects, and functions. Laying specific stress on expression 
of such resource utiliEation measurement in both financial and 
operational terms meaningful to ADP management and to top 
managament. 

Quantitative measurement of resource utilization (i.e„ personnel, 
equipnnent, material, etc.) is needed for effective management 
contrgl. The task group states that all levels of management control 
are dependent upon timely, organised resource utiliiation infofma-^ 
tion and unit €»it information^ with actuaMo-planned compariions 
and viriance identification, 

Msnsg&ment Reporting: Reporting is required in financial terms 
meaninflful to management and to end users of ADP services of the 
benefiti, costs, and accaniplishments, relatable to their responsi^ 
biliti^i;, decisions, and actions. 

Thi payoff of formal planning, life cyde view, and resource 
utillEation in controlling ADP activitiei and lyitams comes largely 
through an effective managarnant reporting system. The task group 
viewi the end user of ADP services as principilly responsible for 
their effective and economical usage. Their approach to eKpressmg 
this risponsibility is through requiring that the full cost of ADP 
producti and services be transferred, assigned, to the end user units 
of the organization. Further, the taik group recommends that the 
resource utilisation measures and unit c^st data be reported to end 
user management and to top mtnagement in meaningful terms to 
their analyiis and control responsibilities. 

COST ASSIGNMENT TO USER UNITS 
OF AN ORGANIZATION* 

Implementing a cost assignment procedure aids management in 
several ways. First, wtien the user knows the cost of his service, he is 



•The repen r^feri to organizstlofiti unltC^S fscslwjftg ths products and ssrvicis 
ffQm tfifi APP aetfvltlsi m% the "(Snd u^f unl^/' aeesuie of tho lara© numtotff 
M **ui«fs" who rseeiva report and ethef type? Of ADP pfsducn and iefvicii, 
vy« feflll»v« CQft epncrol can bf enhanced &y tfi« dertlgnatien of an offJeifl 
v^hhln an end u^r unit ai a fdftsi pQ\m of felponsibHIty for the cost of AOP 
prodyets and isrvicsi^ This panon !a raferrad to ai ®n "and us©f." 
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in 3 position to perform a cost/benefit analysii and can determine 
whether the value received from a service is worth its cost. As a 
reiuit, usar beeome more cost conscioui and sometimes reduce their 
demand for iervieei. Seeond, the ADP maneger is aware of the cost 
of Of^ratlons of each user, and is in a position to concentrate of 
those high cost end demand areas warranting attention. And finally i 
top management can benefit from the cost information in fulfilling 
its responiibiiity for making sound ADP investment decisions.** 

The principal elements of defining reiponiibillties through cost 
assignments are to reflect accurately, to the extent possible f 
The authority of the manager for cost incurrence; 

— The accountable responsibijity of the manager; 

^ The degree of cost controllability exercised by the manager; 
ind 

— The relationship of the cost to his decisions. 

The proper assignment of cost depends on a number of factors^ 
sometimei referred to as the attributes of cost assignment. The 
attributes considered in this report, although not ixplicitiy men- 
tioned in our guidelines, are a prerequisite to any assignment of 
costs, Briefly stated, they are that: 

— The value of the information provided through cost assign^ 
ment should be greater than the cost of idministertng the 
pfocedyre; 

— Cost assignment should result in equitable charges to all users; 

— Cost assignment should result in charges which will be 
consistent for like work; 

— The cost information provided be relevant to the deeislons, 
actions, and responsibilities of management; ind 

— Cost alignment should satisfy legal and other official adminis- 
trative restrictions and requirementi. 



Internal/External Memory Kilobyte hour, Number of word 

blocks used, Region size in kilobyte 
units, Elapsed time, 



*-A teniar rfisnngdmBnt offiqls^ miy be dsiignated as having agency-ivide 
rsipaniibllity !qp fBvlswing and evaiuafing the cQit^ffeetlvenaSi of aH ADP 
product! snd lervieai. 



UNITS OF MEASURE COMMONLY USED IN 
MULTIPROGRAMMrNG ENVIRONMENT 
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Input/Output 



Nurnber of accessei^ Number of tape 
or disk drives us€d , Sum of unit record 
transfers (sometimes in a block, e.g., 
per 1000 cards resd)^ Elapied time 
(a.g., disk channel time in seconds). 



Summary or general information is often provided wfien in 
installation has few users, More complex, specific, and detailed 
informition ii generally provided when there are many uiers. Cost 
alignments are generally based on tfie level of input resources used 
in generating ADP products and services, How^etfer^ if outputs are 
relatively itandardizad, one should consider the possibility of 
assigning costs on the user units of output (a.g., invoices issued, 
transactions pro^sied, or accounti updated). The itandard cost par 
unit o^ Output couldi of eourse, calculated on the expected or 
average feve) of input reioureei used to generate the output. 

Coit alignment should be related to the consumption of 
resoureas actually used In providing the ADP producti ind services. 
Novvtver, in some ca^s« ^sts should be iiiigned on the bisis of 
reiources that have been eomrtiined whether uied or not. For 
example, a user, in a multiprn^ramming environrnanl might request 
the allocation of three tept drives for his program, If these tape 
drives cannot be u^d by any other program until the user's prograrn 
is completed, the user could be chirged for three tape drives whether 
he actually used all three or not. Similarly, reiour^i can be 
comrnitted by a corvtractuil agreement, such asars agreertient to have 
the computer system available for dedicated use during certain hours 
of the day. The u^r could be charged whether It Is used or not. 



The cost assignment procofiures should being to management the 
information needed in the form required for management decisions. 
The cost assignment procedurei may result in a dollar billing process 
b^sad on the aggregated information. It is also possible to provide 
resource utiliEation measures in terms of equipfnent usage and 
personnel time. The^ may be part of the m%t assignment report, 
separate memo billings, or contained in other rranagement reports. 



I. Cost assignment should generally reflect the full cost of 
resources used or committed. 



MANAGEMENT REPORTING 
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Full cost generally includes directly relatable costs such as wages 
and related personnel costs, supplies, interagency and intraagency 
services, depreciation or amortization of hardware, long-lived soft- 
ware, and facilities assets. 

II. In certain instances it may be desirable to employ rate 
differentials for those considerations which promote more 
efficient or economical use of the resources. 
Users wanting priority turnaround, for exannple, should pay a 
premium to encourage users not to ask for fast turnaround if the 
added value of such service is less than the priority premium. 
Sirnilarly, peak periods (e.g., during the day and at month-end) 
should carry higher rates to help smooth the load. In composing a 
budget, a balancing of total premiums against total discounts should 
be planned to achieve full cost assignment. 

III. A priority system may be employed in conjunction with cost 



alignment if management control over AOP will be 
improved. 



Generally, a priority system should be used to control systems 
design and development as well as data processing operations. 
Establishing priorities should generally be the responsibility of a 
management committee where both ADP and user management are 
represented. 

IV. Cost should be assigned on the basis of predetermined rates. 
In special circumitances, it may be appropriate to assign actual 

cmt$, such as in the transfer of contract service costs or travel 
expenses (often termed "unique costs"). 

V, Rates, once established, should be effective for as long as 



They should be reviewed at least annually and updated as 
necessary. Certain conditions, for example, a significant departure 
from planned usage may warrant rate review and possible adjustment 
on a more frequent basis. 

VI. Predetermined rates should generally be set using either 



projected levels of effort and eitimated costs and/or last 
year's actual costs and usage. 



Only in certain cases may it be more advantageous to use an 
historical averaging of costs and usage to derive the rate. To 
encourage demand in new or experimental installations, pre- 
determined rates could be set using projected levels of effort. The 
fact that variances may occur must be foreseen and their allocation 
predetermined. For example, a startup account may be designed to 
pick up the variance. 



possible. 
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Vlh The unit of measure chosen as a basis for assigning costs 

should be closely related to tho fesource being measured. 
VIIL Cost should be assigned by applying the predetermined rate 
to some unit of measure of the resources actually used or 
committed, 

IK. Variances to predetermined rates should be analyzed by 
management. If a variance is caused by a user, it should be 
applied to that user, 
A material variance not so attributabie may be allocated in one of 
four ways: 

" to general overhead, 
=^ to all users, 

= to the ADP organization, or 

— as an adjustment to next year's rate. 

X. The frequency with which users are notified of their ADP 
costs should coincide with an activity's accounting cycle 
which is usually a monthly cycle. 
Individual users may be notified on a more frequent basis by 
memorandum billings - usually issuad upon completion of a specific 
task or job and Including resource usage Information. 

XL To the greatest extent possible, costt should be assigned In a 
manner that will allow user analysis and control. 
Users should be able to understand their ADP bill and interpret 
Its content properly for their decisions, planning, and control. This 
means that where feasible costs should be stated In terms of the 
user's operations or transactions, through standard product costing 
metiiods, 

XIL Regardless of the formal scheme for assigning coste, every 
user who makes decisions that materially affect ADP costs 
should be provided cost Information that aids him in the 
more efficient use of ADP resources. 

REMAINING PROGRAMS 

The task group discerned several other problems which will 
require the attention of GAO and the other Federal agencies. Some 
of them are: 

- How does one a^ign development coste associated with a large 
Information system used jointly by many subunite of an 
organization? 

^ Should there be a standard approach to the capitalization and 
amortization of owned hardware and software or the lease 
equity In such a^ets? 
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How should excess hardware capacity be treated in cost 
assignment? 

— What type of a data base is needed to evaluate the relative 
merits of Qompeting cost assignment methods and for pro= 
viding guidance on the effectiveness of speclfjc methods in 
specific sets of circumstances? 




